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Preface

Overview
The goals of the CTDOT InRoads V8i Guide are:
e To provide detailed instructions and technical support on the methods and standards
used by CTDOT with Bentley InRoads V8i and beyond.
e To maintain interoperability and collaboration with Consultant Engineers and State
Design staff.
e To provide assistance for locating InRoads resource files within CTDOT’s Digital Design
Environment (DDE) and to guide users on how apply these files to project designs.
e To aid in the creation of high-value electronic data to be used for future applications
such as an interactive decision system.
The CTDOT InRoads V8i Guide will identify standard resource files, configurations, and CAD
functions used in the creation high value data.
The material covered in this guide does not replace the need for other references and training
regarding InRoads software. Additional publications and training may be needed for further
clarification of CAD procedures and functions. The intent of this guide is not to prevent or limit
individual initiatives and engineering judgment used in project design and development.
Rather, it is meant to document standard digital design procedures currently in practice at
CTDOT.
The main users of this guide include Designers, Planners, Surveyors, and CAD Managers that
work at or with CTDOT staff. The information provided in this guide is subject to change as
technology and experience warrant. Therefore, this guide will be updated as major revisions in
design software and CTDOT DDE policies occur. Addendum to this guide will be available in
digital format only.

Distribution

This manual, in its entirety, may be freely copied and distributed for the purpose of providing a
consistent guide to InRoads Design requirements of the Connecticut Department of
Transportation. The CTDOT InRoads V8i Guide is available on the web.

Trademarks

“MicroStation” and “InRoads”, are registered trademarks of Bentley Systems, Incorporated.
Other trade names, computer protocols, and file formats mentioned in this manual are the
trademarks of their respective owners. In no event will the appearance of any graphic,
description of a graphic, picture, screen display, or any other method of conveying meaning, be
considered to impair the rights of the respective owners.




Prerequisites
The required prerequisites for installing and using InRoads V8i are listed below.
e MicroStation V8i (SELECTseries 2) Version 8.11.07.492 or Higher

e MicroStation V8i (SELECTseries 3) Version 8.11.09.397

e InRoads V8i (SELECTseries 2) Version 8.11.07.428 or higher

e This is not configured to work with OpenRoads - InRoads V8i (SELECTseries 3)

Online Application Help

As mentioned earlier, this manual is not intended to be a sole source of information for the
InRoads user. InRoads software has extensive online help available through Help on the
InRoads Menu Bar. Additionally, when using the different InRoads dialog boxes, each box has a
Help button. These buttons link directly to information specific to the InRoads process being
performed. Itis generally expected that new or even seasoned InRoads users will need to
reference the online help regularly. The best solution to a problem usually requires testing and
selecting from multiple options. Practice and experience using InRoads is the key to becoming
a proficient InRoads user. Also, InRoads Help contains a media library with video presentations
and examples of standard workflows.

In addition, there are other outside InRoads learning resources for CTDOT users. CTDOT
employees can access the internet for help and training on the Bentley Learning Web site
http://www.bentley.com/en-US/Training/, or call Bentley directly at 1-800-778-4277 only for
SELECTservices or all others call 1-800-BENTLEY. To access these learning resources from

Bentley Systems, Inc., CTDOT employees should contact AEC Applications to have a Bentley
User ID issued to them. However, Consultant Engineering firms need to purchase their own
training subscriptions directly through Bentley.

CTDOT Engineering Applications has setup InRoads preferences and standardized CTDOT
InRoads practices in an effort to make using InRoads as productive as possible. If you have
guestions regarding this manual or the CTDOT InRoads preference files, please contact:

Elaine Richard Gabriele Hallock Samantha Scharpf
Phone: 860-594-3278 Phone: 860-594-3244 Phone: 860-594-2902
Elaine.Richard@ct.gov Gabriele.Hallock@ct.gov Samantha.Scharpf@ct.gov



http://www.bentley.com/en-US/Training/
mailto:Elaine.Richard@ct.gov
mailto:Gabriele.Hallock@ct.gov
mailto:Samantha.Scharpf@ct.gov
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Volume | - InRoads Basics

In general, InRoads V8i provides Civil Engineering tools for road and corridor design. The following
design functionalities include:

e Road, runway, taxiway and site modeling capabilities
e Alignment tools

e Typical sections

e Superelevation

e Volume and quantity computations

e Storm Drainage Structure layout

e Processing of Survey Data

e Plan Sheet Production tools

InRoads can be considered a toolbox containing an assortment of tools. Each tool has a specific
function. When individual tools are combined and used in a particular order, it is called a
workflow. Workflows are used to accomplish a specific project-related task. Examples of
workflows can be found in each lab in this guide.

MicroStation is the platform application which allows InRoads data to be displayed; thus, both
MicroStation and InRoads applications work together to provide users with CAD functions. For
example, InRoads uses MicroStation files to display CAD graphics for a Horizontal Alignment. A
CAD file can be a design model and/or a sheet model (final plan sheet). This guide will outline the
InRoads commands that are available to view, display and present InRoads design data in CAD
files.
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Section 1 Orientation to InRoads
1.1 InRoads File Types

The InRoads road design process uses several different file types. All InRoads data is stored in
external files. The CAD file is used to view a graphical representation of the design data, but the
graphics files do not store the InRoads Data. For example, if the graphics that represent the
horizontal alignment are deleted, the InRoads geometry file is not modified.

The following InRoads resource files have been configured for the V8i Environment:
Preference File (*.xin) - This file contains the control settings of all the dialog boxes within
InRoads. The settings for surface, geometry and survey tools are all confined within the .xin file.
This is the main source of standardization where all InRoads design and graphical output are
configured to meet CTDOT standards.

Template Library (*.itl) — This file contains a storage area for typical sections. A template is
comprised of a series of points and components that represent breakline features. These are
processed later using the Roadway Designer command. Roadway features that have been
processed are then saved to the design surface. CTDOT has two standard .itl files; one for roadway
use and the other for airport taxiway and runway uses.

Style Sheet (*.xsl) - All style sheets have been provided by Bentley and are located on the local
hard drive, in the Inroads directory under Civil/XML Data. The View XML Reports command allows
users to select an .xsl style sheet, which specifies the exact information to pull from the .xml file
and how to format it. To further clarify, the .xml file contains raw or computed data; the .xsl file
specifies how to format the data into a report.

Drafting Notes (*.dft) - This file is used to enhance the production of final drawings. Use the
commands across the design session to place intelligent annotation notes on features and
geometry, in the plan, profile, and cross section views, as well as at the intersection of two
alignments.

Pay Items (*.mdb) - This file is used with Quantity Manager. Quantity formulas and CTDOT pay
items are stored in this Microsoft Access database.

Drainage Structures (*.dat) - This file is used with InRoads Storm and Sanitary. This file has been
configured with CTDOT standard drainage structure information, including sizes, shapes,
materials, and many other parameters.

Rainfall Table (*.idf) - This file is used with InRoads Storm and Sanitary. This file contains a table
of Rainfall/Time of Concentration data that conforms to CTDOT drainage standards.
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The following InRoads files need to be created for the project design:

Projects (*.rwk) - This file contains directory and file information for loading and saving InRoads
data files. Once the project file is open, all of the specific project files are also opened.

Roadway Design (*.ird) - This file contains roadway model definitions. This file stores station and
typical section information used by the Roadway Modeler command to create surface models
along alignments. The Roadway Design (*.ird) is also the storage location for the superelevation
design data.

Surfaces (*.dtm) - A Digital Terrain Model (DTM) file is a surface where existing ground and design
terrain surface models are stored.

Geometry Projects (*.alg) — This file contains coordinate geometry and alignment information for
a specific geometric project.

Survey Data (*.fwd) — This InRoads Survey Fieldbook data file is created by importing survey data
from a field data collector.

XML Data (*.xml) - The XML Reports command, available as an application add-in under Tools on
the pull down menu, generates XML data files. The XML files are not reports, but contain data that
can be formatted into reports by using the View XML Reports command. XML data files are ASCII
files that are not formatted as a report for direct viewing. A report is the output generated when
users display data from an XML file using the View XML Reports command.

Quantity Manager (*.mdb) — This file contains a database of quantity information for a project.

Drainage (*.sdb) — This InRoads Storm and Sanitary file is where the project storm drainage design
information is stored. This includes type and locations for catch basins, manholes and pipes.

1.2 Resource File Storage Location

The latest versions of all V8i resource files will be kept in the workspace under InRoads_V8i _RSC.
Before starting an InRoads project, copy the necessary files from the workspace into the
designated folder. Resource files for Highway Design users are copied into the Highway discipline
folder within the project container. Resource files for Facilities Design users are copied in the
Facilities/Civil discipline folder within the project container. Resource files for Surveys are in the
local directory under Bentley V8, to improve the processing performance of the data.

V8 _Environment folder holds all of the resource files needed to run InRoads Select Series with
the V8 level structure. The J_Environment folder and the SE_Environment folder are for legacy
projects and are only to be used by the Survey Unit. Figure 1-1 displays the subfolders for the

resource files.
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|, InRoads_V&i_RSC

Name
L cell

.. )_Environment || Style Sheets

.. SE_Environment = aecitemll xml

| Superelevation_Rate_Tables L|CT ciilXIN

| V8_Environment ) | | CT_Drainage_Report.rpl

. .. . | | CT_notes.dft

1. XDrive_TrainingProject | CT_rainfallidt
@ Bridge_‘l.l’ﬁi.reg || CT_runoff.dat
@ CGHEUHEI"IL‘II'ELTEQ || CT_structures.dat

| dollar.tiw __| FA typicals.itl
B]FaciltiesCivil_V8i.reg Stemam

I . ] _typicals.t
@_'] nghway-?ﬁl'reg | |5V _VW8_LEVELS METRIC.XIN
ﬂ—-l SUWE}"_‘\IPBI.I"EQ || Toolbar_HeorizontalAnnotation.tbr

Figure 1-1 InRoads Resource Folder
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1.3 Lab 1 - Starting the InRoads Application
CTDOT users should ensure the W:\ drive is mapped (CTDOT_V8 Workspaces > Workspace).

Other users should go to the ConnDOT webpage: ConnDOT: CTDOT - SELECTseries DDE and follow
the instructions.

A. In Windows Explorer, browse to the workspace folder V8 Workspaces > Workspace >
InRoads_V8i _RSC\V8_Environment. From there copy the following files to the InRoads
project folder ### ####\Unit Name\_Eng_Data\IlnRoads.

Highway Users Facility Civil Users

CT_civil.XIN CT_civil.XIN
CT_notes.dft CT_notes.dft
CT_rainfall.idf CT_rainfall.idf
CT_structures.dat CT_structures.dat
CT_Drainage_Report.rpl CT_Drainage_Report.rpl
CT_runoff.dat CT_runoff.dat

HW _typicals.itl FA_typicals.itl

HW _typicals.itl (copy for lab exercise only)
For this lab copy to the following folders:

\999 Student##t 2007\Highways\_Eng_Data\InRoads or
\999 Student##t 2007\Facilities\Civil\_eng_data) or into your project folder.

B. Double Click on the Accounting icon located on your desktop.
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C. Within the CT DOT Accounting Menu select Run Program: (1), choose MicroStation V8i
HQ. Select the project number for your project from the Available Accounts (2) and then
highlight it within the Frequently Used Accounts (3). Select the correct Resource Type (4)
and click on Start (5) button.

'g'g V8.1 CT DOT Accounting Menu ==

File  Help @
Run Program: @MicrnStatiun VEi HQ _;_I Start

Elapsed Time: Inactive  Version E.I Cl

v
Selected Account.  DOTS57197-0014-0186PE-PE010

Frequently Used Accounts Available Accounts
|DOTEF19700140186FEPEDID] [DOT57197-0012-0037CN-ND1O
DOT57197-0012-0098PL-SP010 =
@) DOT57197-0014-0174PE-PE020 El
' DOT57197-0014-0177PE-PE020O
DOTE7197-0014-0181CN-IN010
DOT57197-0014-0182CN-IN0 A
DOT57197-0014-0184PE-PI
DDTEF‘]9?—[][]14-[]185F'E-F'I’:..J

DOTaT197-0015-0248PE-PED1D
DOT&T197-0015-0296CN-INO1D ™

Clear Frequently Used Accounts Caonfigure Location

Resource Type: - @

Limitto Project# | :Filter | Show All Projects

'

Instructions:
Please select a Resource Type.

User: HallockGa Computer: | DOT-WH3AEC013 y
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D. If this is the first time into MicroStation, please follow the MicroStation Interface Setup

directions to create preferences for Interface and User.

E. On the MicroStation Interface Select your established Interface and your user preference,
than Select your project container. Open your design file.

MicroStation Interface

User. |ha|lockga

Project |0016-0098

Interface: |hallockga ol
v

F. On the MicroStation toolbar, click on Applications > InRoads Group > Activate InRoads
Suite.

<DSGN 001.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) (1) >

< Applications | Window Help Location Survey Traffic Notes S|g|j>

—-.| InRoads Group » M Activate Rail Track
by Activate Rail Track Suite
B _Acti

| Activate InRoads Suite
= Activate Site
e Activate Site Suite

By Activate Storm and Sanitary
B8 Activate Survey
# Activate Bridge
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1.4 InRoads Interface and Explorer Windows

When the InRoads application is opened, the InRoads Explorer will appear which contains a main
menu bar and two windows for viewing and manipulating active data files and their contents. All
InRoads commands are located on the main menu bar. Tool bars can be activated for quick access
to the different commands and dialogs. If users right click on the gray space to the right of the
InRoads main menu help, a shortcut to the LOCKS tool bar can be created. In order to activate this
tool, click on locks and then go to the Customize dialog where all tool bars are listed. The lock
tools are shown in Figure 1-2. Note that the common settings are in bold letters, such as ON or
OFF.

—_— —— i g
= @ N R4 = @ 501 8
Feature Style Lock | Pencil or | Delete Ink | Graphics Point Station Report
Highlight OFF Pen Mode | Lock OFF or Element Lock ON Lock OFF

Lock ON Features Mo Snap

Figure 1-2 Description of LOCKS Tools

The left window, the Workspace Bar, contains a listing of active data. In Figure 1-3 the Geometry
Project information is listed. The red square near the + symbol indicates the active Geometry
Project. A right mouse click on geometry listed in the Geometry window will activate a shortcut
dialog with options to Save, Copy, set Active, etc. Tabs at the bottom of the window allow users

to toggle to the different data files types (i.e. Surface Data, Template Library File etc.) that are

loaded with the project.

B Bentley InRoads Suite V8i (SELECTseries 2) =] =]
Fle Suface Geometry Bridge Drainage Survey Evaluation Modeler Drafting | Quantities Toolz  Help
<Unnamed: B B= @\?ﬁ%w S'J&:E'/_E
Name Description By Whom Last Revised Access Mode Style Integrity
=&z Geometry Projects %4 Cogo Buffer RichardEH 6/13/200812:3.. Read-Write
#-l= Default [fIRoadway 1 HallockGa 12/20/20137:5... Read-Write AAK CENTERL.. OK
S amyptsitad 1Ay _f Roadway_2 HallockGa 12/19/2013 23.. Read-Write AAA_CENTERL.. OK
% Cogo Buffer
+-[f] Roadway 1
- Roadway_2
2 Geometry | Preference| « [+ | |, - :
Teggles the Coge Audit Trail

Figure 1-3 InRoads Interface

The right window displays information about data contained in the data file type (i.e. Geometry
Projects). In Figure 1-3 there are two (2) horizontal alignments listed and the COGO buffer. Again,
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the red square indicates the active horizontal alignment. The importance of active data will
become more apparent in later sections of this manual. Each horizontal alignment has a name
and description. As the scope and volume of data for each project increases, the description
becomes more important. Therefore, all alignments should have meaningful descriptions.

1.5 Project Defaults

An organized work environment along with a standardized file management system provides a
consistent way to maintain digital design data. These measures decrease the chance that users
will create and/or work with incorrect InRoads files. Along with a standardized file management
system, InRoads provides a way to set up project defaults and create a project file for each
project. This in turn, allows users to work with the correct preferences and data files essential to
project design.

To ensure file integrity, the correct project files must not only be used, but also maintained and
updated.

InRoads users must master file management techniques for all InRoads design and data files. File
management also eliminates the creation of multiple copies of the same file. Therefore, a
standardized file management system greatly increases productivity by ensuring the availability of
correct InRoads files and eliminating duplicate files.

By setting up the project defaults and creating a project file, users can quickly load all files needed
for project design. Additionally, the project file helps coworkers load and analyze current design
data. The Project Defaults command is used to open resource files including the preferences file
(.xin), Storm and Sanitary files, drafting file, and the master item database. This command is also
used to set up default directories for all file types that can be accessed through the File/Open and
File/Save As dialog boxes. These include Project (.rwk), Surface (.dtm), Geometry (.alg), Typical
Section Library (.itl), Roadway Design (.ird), Survey Data (.fwd), Storm and Sanitary (.sdb) and
Quantity Manager (.mdb). All other files, which are opened or saved throughout the InRoads
program, use the Project Default Directory setting. The project default file directories are stored in
the computer’s registry on the local hard drive.

The following two methods, automated method and conventional method, can be used for setting
up project defaults:

e The automated method based on variables, only has one configuration name. Files are
opened and paths are driven by the project user’s selection when opening MicroStation.
Users can set a windows system environment variable to define a project working
directory. Use Project Defaults to set the variable name using the syntax, S(variable) or
%variable%.
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e The conventional method allows each project to have its own Configuration Name based
on hard-coded paths. When a particular configuration is saved and users exit the dialog,
that configuration is remembered as the "Current" configuration. The next time InRoads is
accessed all the directory paths are set according to the last configuration used. If the
project has been changed, users will need to select the corresponding project
configurations. This means a configuration name will be needed for every project that the
user is working on.

A. Click to File > Project Defaults on the InRoads Main Menu.

B. Click on the New button and a new dialog box will appear, type in a project number
(XXX_XXXX) — for this lab type in student - for the configuration, click OK to save and close
the box.

C. Click the cursor in the Preferences (*.xin) box and click the Browse button. The Open box
will appear. Browse to the location of the CT_ civil.xin file, click Open, Repeat for Drainage
Structures and Drafting Notes.

D. Set Default Directory Paths, click the cursor in the Project Default Directory and click the
Browse button. The Open box will appear. Browse to the location where the InRoads
project will be stored, i.e. the project folder InRoads directory. Click Open.

E. Repeat for all other paths. With the exception on Style Sheet and Survey Data.
F. For Style Sheet browse to C:Bentley V8\civi\XML Data (or where InRoads is installed)
G. Save the configuration, Click the Apply button, then click the Close button.

The Projects File (*.rwk) is composed of a list of files that pertain to a specific project’s design
data. Surfaces, a template library, geometry projects, a roadway library can all be saved to the
projects file. When saving project files, the InRoads program places the entire path name in the
.rwk file. If any of the files are moved, the .rwk file is invalid. Whenever the .rwk file is loaded, the
software looks for the associated files in the same directory that the .rwk resides.

1.6 Lab 2 -Project Start Up

The second lab in this section, Lab 2, takes users through a series of steps to create an InRoads
Project. Part of the process is setting up the project defaults, the Project File (.rwk), geometry
(horizontal and vertical alignments), and surface models. By following these steps every time an
InRoads project is created, users ensure that the proper files and settings are used throughout the
design-life of a project.

1.6.1 Using Automated Project Defaults
A. Click to File > Project Defaults on the InRoads Main Menu.
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B. Click on the Import... Button and browse to the workspace folder under InRoads_V8i _RSC
and select the reg file Highway_V8i.reg

Note: When setting up a design, a user must select the .reg file that corresponds to the discipline
(Highway_V8i.reg or Consultant_V8i.reg). Itis important to select the correct file in order to get
the correct subfolder paths.

C. To save the configuration, Click the Apply button, and then click the Close button.

Note: The code S(CT_DIRPATH) will inherit the project the user selects when starting
MicroStation. To check the correct files are opened click on the Preference Tab as shown in Figure
1-4.

B Set Project Defautts - !‘1 BentleylhRoads Suite V8i (SELECTsenesZ)

CorbpratonNome:  [tighway VB Fle Suface Geometry Bridge Drainage Survey Evaluation
LA Do <Unnamed> vEE 8\» ¢
Prefecences ("xin} SICT_DIRPATH)\Hghways\_Eng_Data\InRoac
Tumouts ("ot} =-[% Preferences
Oranage euctures (dat). SCT_DIRPATH)\Hghways',_Eng_Data\nRoac \sh3dgslS\CTDOT_projects\999_Student10_2007\!
Rarfal Data (idf) SICT_DIRPATH)\Mghways\_Eng_Data\InRoac

1

Bidge Sections (" bd):
Deafting Notes ) SCT_DIRPATH\Hg
Pay Rems (" mdd) ${CT_DIRPATH)\Highways\_Eng_Datadd
Ste Modaler Options (" spf):
Deft Desctory Pas User: |HallockGa v
Project Defauk Directory: T _DIRPATH)\Mghways\_Eng_Data\hRoads\ Project: | 999_Student10_2007 Y ]
Report Directory SCT_DIRPATH)\Hghways\_Eng_Data\InRoads\,

: : Interface: | hallockga "]
Projects (" rw): SICT_DIRPATH)\Highways\_Eng_Data\lnRoads\
Sufaces (".dm) SICT_DIRPATH)\Hghways\_Eng_Data\InRoads\

Geometry Projects Calgl  ICT_DIRPATH)\Hghways\_Eng_Data\lnRoads\
Template Lbanes (4. gCT_DIRPATH)\Hghways\_Eng_Data\lnRoads\
Roadway Desion (" ird) SICT_DIRPATH)\Hghways\_Eng_Data\InRoads\

Survey Data (" fwd)

Deainage (" sdb) SCT_DIRPATH)\Hghways\_Eng_Data\nRoads\

Style Sheet () C:\Bertley_V8\Civi\InRoads Group V8.11\XML Data'en',

Quantity Manager "md)  CT_DIRPATH]\Hghways\_Eng_Data\nRoads\

Ste Modeler Projects (".gef)

Defauk Gad Factor Bpot Prefemed Preferance

Gad Factor: 10000 IActve Only  Name:[gna o] Hgmay

___ — e -

Figure 1-4 Project Defaults Automated Settings
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1.6.2 Setting up the Project File

A. Click to File > Open on the InRoads Main Menu. Change the Files of type to *.itl and select
HW_typicals.itl. Click Open and then Cancel.

B. Click to File > Open on the InRoads Main Menu. Change the Files of type to *.dtm. Browse
to the projects survey folder and click on the needed dtm. For this lab use
SV_Surface.dtm. Click Open and then Cancel.

C. Click to File > New to create your geometry project. This command shown in Figure 1-5
does not create an actual file it only creates an internal name for the Geometry Project.

D. Click on the Geometry tab and type Geometry_Project in the name box. Click Apply

E. Change Type to Horizontal Alignment and type Roadway_1, set Style: AAA_CENTERLINE,
Curve Definition: Arc, Click Apply

F. Change Type to Vertical Alignment and type Roadway_1. Style: AAA_CENTERLINE Curve
Definition: Parabolic, Click Apply

G. Change Type to Horizontal Alignment and type Roadway_2. set Style: AAA_CENTERLINE,
Curve Definition: Arc, Click Apply

H. Change Type to Vertical Alignment and type Roadway_2optA. Style: AAA_CENTERLINE,
Curve Definition: Parabolic Click Apply

I. Change Type to Vertical Alignment and type Roadway_2optB. Style: AAA_CENTERLINE
Curve Definition: Parabolic, Click Apply. Click Close.

rhmew =@ [= ]

Suface | Geometry | B New lc

Type: @F‘mm DR ooy | | || |Sufece Geomety |

Description: MName: [
Description
B New =
Name Description | Suface | Geometry

Complted Hor Type
- Vedical Alignment -
Default peu

Name: r

Description:

Figure 1-5 InRoads New Dialog Box
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J. Create and Save the .alg (Geometry Project) file. Click to File > Save As on the InRoads
Menu Bar. In the Save As box select Geometry Projects (*.alg) from the pull down for Save
as type: . For Active: select the geometry name from the pull down and then the File name
will appear in the File Name Box. Click Save, and then after the file is saved, click Cancel.
See Figure 1-6.

B Save As 23
Save in: InRoads - (_; 5 A e
= MNarne : Date modified Type
ke || Completed_Horizontal.alg 1/17/2014 11:44 AM ALG File
RecentPlaces ™ o mpleted Naming.alg 12/19/201312:5 ..  ALG File
! | Completed_Vertical.alg 1/31/2011 11:51 AM  ALG File
| Drainage.aly 1/31/201111:51 AM  ALG File
Desktop | Final.alg 1/31/2011 11:51 AM  ALG File
— | Geometry_Project.alg 1/17/2014 12:49 PM ALG File
=il
Libraries
Cormputer
@ o I 3
¥ File name: Geometry_Project alg - | Save |
Metwork
Save as type: |Geome’[ry Projects (" alg) - | | Cancel |
| Help |
Active: |Geometry_Project N | | Options |

Figure 1-6 InRoads Save As Geometry Projects Dialog Box

K. Create and Save the .ird (Roadway Designer) file. Click to Modeler > Roadway Designer...
on the InRoads Menu Bar. In the roadway designer choose File > New as shown in Figure
1-7 and input project name (xx_xxx), for this lab use Roadway_Designer in the File Name
field. Click Save, Cancel and Close the Roadway Designer.

H Roadway Designer -
Corridor  Superelevation Tools Owverlay Tools

Mew

Open... Ctrl+0
Save Ctrl+5
Save As

Import RWL...

Close

Figure 1-7 InRoads Roadway Designer Creating a New File
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L. Save files in the RWK (Project) file. Click to File > Save As on the InRoads Menu Bar. In the
Save As box select Projects (*.rwk) from the pull down for Save as type: . Click the
Options... button on the lower right corner of the Save As dialog box. The Project Options
dialog box (Figure 1-8) will appear. Check Add and Update and click on each file under file
name for all the files listed under each tab. When the Surfaces tab appears, only click on
Add for the Existing surface only. (Proposed surfaces will be created later in the design
process. These files will need to be checked off under Add and Update columns).

"It Project Options i
T [ = T
Sulaces | Geomelry Propct XN Prelerences [ Cranage
Helgy
Add Lpdste Geometry Mame
vy Promct CTDOT projects\355_Studertil:

oKk || Concel

Figure 1-8 InRoads Project Options Dialog Box
M. Click the OK button and the Project Options dialog box will close.

N. On the Save As dialog box (Figure 1-9) data point in the File name field and type in the
name of the file, for this lab type in Project_File. Click the Save button and then click

Cancel.
Pt Save As l P |
Save in: . InRoads - 03 o
R== MName - Date modified Type
kel || Project_File.rwk 1/23/2014 11:32 AM RWK File
Recent Places
Desktop
w=all
Libraries
Computer
G:’L"’ 4 m r
Metwork
Save as type: [ijeds " rwvk) - ] [ Cancel ]
Help

Figure 1-9 InRoads Save As Projects Dialog Box
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Note: After running the Roadway Designer and creating the proposed surfaces, these surfaces
will need to be saved as .dtm(s) file and added to the .rwk file. See sections 7.3.3 Saving the
Design Surface and 7.3.4 Project File Update for instructions.

1.6.3 Defining Discipline Settings

A. From the InRoads Menu Bar select File < Project Defaults. See Figure 1-10.

Default Directary Paths

Project Default Directory:  (CT_DIRPATH)\Highways'_Eng_Data‘\InRoads"

Report Directary: &ICT_DIRPATH)\Highways*, Eng_Data“InRoads",
Projects (*rwk): ${CT_DIRPATH}\Highways"_Eng_Data\InRoads",
Surfaces (".dtm): SICT_DIRPATH) Highways'_Eng_DataInFoads",

Geometry Projects ("ala):  $CT_DIRPATH)\Highways'_Eng_Data‘InRoads"
Template Librares (*.il): SICT_DIRPATH) Highways'_Eng_DataInFoads",
Roadway Design ("ird):  g(CT_DIRPATH)\Highways",_Eng_Data‘InRoads\,

Survey Data (" fwd):

Drainage (" sdb): SICT_DIRPATH)\Highways'_Eng_Data‘InRoads".

Style: Sheet ("xsl): C:\Bentley_V&\Civil\InRoads Group V8.11'XML Data‘en',
Quantity Manager "mdb):  CT_DIRPATH)\Highways'_Eng_Data‘InRoads",

Site Modeler Projects (*.gsf):

Default Grid Factor Export
Grid Factor: 1 pooo [ Active On

- Prefemed Preference
Name: | Highway « | Highway

Figure 1-10 InRoads Project Defaults Box

B. Under Preferred Preference select the required discipline name, for this lab select
Highway.

C. Click Apply and Close.
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D. From the InRoads Menu Bar select File < Project Options. See Figure 1-11

("Bt Project Options = lE] =R
Tolerances | Eactomeluibrevistons | Rai | Sght D
Precison (_ General J) Unts and Fomat | Geometry
Tab Pages T T S
Tab Shle: [ stacked - letitoe)

Always Activate First Page

[V] Collapse Dislog Baxes Automaticaly

s
toe N Notepad
Default Cel: INR_PLUS -

Coordinate Sequence: [MJ

|} Refrash Command Settings on Preferance Change
| Omet Automatic Graphics Refresh

|| Retranguiate Without Prompting

[] Text Size / Cell Scale Lock

Autosave fies every 0 Mirnges

Figure 1-11 InRoads Project Options Box
E. Select the General Tab then select the Preferences... button.

F. Inthe Preferences box, click on the required discipline name (Highway for this lab). Select
Load and Close. See Figure 1-12

G. Backin the Project Options box click on Apply and Close.

Preferences u
Mame: Close |
Facilities
-La d
SWE-')' :

5 100_Scal
o0 5ede [ s ]
e

Help

Active Preference: Highway

Figure 1-12 InRoads Preferences Dialog Box
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Section 2 Surfaces

A computerized model of a 3-D ground surface is a visual representation of point data. This data,
in X, Y & Z numerical coordinates, defines the Digital Terrain Model (DTM), also commonly
referred to as a surface.

In InRoads, the DTM remains an integral and important part of a project. Feature data resides in
the DTM and can be displayed in plan, profile and cross section view. Design analysis and
computations are performed on the data in the DTM. The Surface tools allow users to place
features, execute commands, view surface properties, and make design modifications to the
design surface.

2.1 Types of DTM Display

In the InRoads project, surface representation and features can be displayed in three different

Views or modes: 3-D Planimetric, Profile, and Cross Section.

e 3-D planimetric view, commonly referred to as plan or plan view, is a top-level aerial view of
the entire surface. This view allows users to see any of the point types (random, breakline,
contour, and so on) in the digital terrain model.

e Profile is an extracted side view of the vertical elevation of a surface along an entire active
horizontal alignment (or just a portion of it). A legend, correlating surface line symbology,
surface name and the scale used on the profile, can also be displayed.

e Cross Section is a portion of the roadway model at a specified location. Displayed in individual
graphic windows, each section shows surface configurations perpendicular or at a skew angle
to a linear feature, such as the horizontal alignment (often the centerline of the roadway).
Cross sections differ from profiles in that they show detailed sections of the surfaces, from one
station to the next transverse to an alighnment; profiles show surface elevations longitudinally
along an entire alignment.

Together, these display modes allow users to view, evaluate, and design projects from various
important perspectives. Objects in the DTM can be represented in one view or all of these views.

2.2 Featuresinthe DTM

In InRoads, features are important to the design process. A feature is a unique instance of an item
or 3-D entity that is represented in the DTM by lines, points, or text. A line is actually a linear
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segment. Points can be represented as symbols or cells. Annotation is considered text. The
following are examples of common road design features:

* A single random point

® A single interior boundary

e Aflowline

* A single curb line

e A single utility (pipe, pole, manhole)

e A collection of utilities (poles, manholes)

Therefore, a feature is any single component that is part of the DTM. Further, for features such as
random points, users can store more than one random point feature type in a DTM. This flexibility
allows users to control the display of the random points in the surface separately from other
features, such as manholes.

In InRoads, features can be created or imported into the DTM with a level of “intelligence”. In
other words, features know to display themselves as features in InRoads. Once features are
defined or modified and displayed, they can be annotated within the design file.

2.3 View Surface Tools

InRoads provides users with display options for viewing DTMs, triangles, contours and features.
The ability to display these design features allows users to visualize specific aspects of their
designs with simple commands.

View Perimeter

The View Perimeter command displays the outermost edge of a triangulated digital terrain model
(surface). This command is very helpful for visualizing the boundaries of the triangulated model
and for fitting the surface to the viewing screen so that you can see the results of subsequent
commands.

View Triangles

The View Triangles command displays all or a portion of the triangles contained within the active
surface. The software displays the triangles that are created when the model is triangulated. This
command is used to help evaluate a model and pinpoint areas that either have too many or too
few points.

View Contours

The View Contours command generates and displays elevation contours for the active surface.
This command automatically generates major and minor contours, depression contours, and
contour labels in the drawing. Major contours are contour lines that display at a specific elevation
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interval. Minor contours display a specified number of times between each major contour. These
two types of contour lines work together to help users better visualize a surface.

View Features

The View Features command displays surface features in plan view, including breaklines, random
points, interior boundaries, etc. The feature style associated with each feature determines
whether or not the feature can be displayed in plan view and the type of symbology to use to
display the feature.

The shapes representing the actual points are displayed as single characters at the exact X,Y,Z
locations of the point. Additionally, for linear features (breakline features, contour features,
interior features, and exterior features) the command can display line segments connecting the
individual points that make up each of these features.

2.4 Lab 3 - View Surface Tools

Before starting this lab the SV_Surface.dtm file needs to be opened if it is not already.

This lab shows InRoads users how to use the different viewing tools to display surface data
including the perimeter, triangles, Contours and Contour Elevations.

&

B. On the InRoads Main Menu Bar click on Surface > View Surface > Perimeter, Figure
2-1.

A. Make sure the style lock is off . The style lock will allow the dialog box to

appear.

|
e

Surface: |sting - | Apply

Close

&

Symbaology:

Object

Fermeter

Figure 2-1 InRoads View Perimeter Dialog Box

C. Click on the Preferences... button, select the name Survey, Load and Close.
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D. Inthe View Perimeter Box for Surface: select existing. Then click the Apply button.
In Figure 2-2, notice the line surrounding the roadway, this is the limit of the
existing surface. This represents the extend of the survey data.

Existing
Perimeter

Figure 2-2 MicroStation View of InRoads Generated Perimeter

E. On the InRoads Main Menu Bar click on Surface > View Surface > Triangles (Figure
2-3).

7 B
Bt View Triangles et
Surface: Aoply I

grore [ Cose |
Colored Model | Preferences. .. ]
Mesh | Heb
Symbology:
Object Name
Triangles BYL

Figure 2-3 InRoads View Triangles Dialog Box

F. Click on the Preferences... Button, select the name Survey, click Load and Close.

G. Inthe View Triangles Box for Surface: select existing. Click Apply, then Close. In
Figure 2-4, notice the triangles surrounding the roadway.

H. Using MicroStation tools with graphic group on, delete display of the perimeter and
triangles.
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Figure 2-4 MicroStation View of InRoads Generated Triangles
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I. On the InRoads Main Menu Bar click on Surface > View Surface > Contours (Figure
2-5).

-

B View Contours = X

Main | Advanced | Labels

Surface: existing - | | Help

[}

Interval: 1.000

Minars per Major: 4

Ak

Symbology:
Object Mame

(<] Major Contours INDCON BYLEVEL
[ Minar Contours INTCOMN BYLEVEL
[ Major Labels INDCON BYLEVEL
[ ] Minor Labels Defautt BYLEVEL
|:| Major Depregsion Cortou... Default BYLEVEL
|:| Minar Depression Contou... Default BYLEVEL

| Apphy | | Preferences... | | Close

Figure 2-5 InRoads View Contours Dialog Box

J. Click on the Preferences... Button, then select the name Survey. Click Load and
Close.

K. Inthe View Contours Box for Surface: select existing. Then click the Apply button.
Notice the contours within the ground file (Figure 2-6).

Figure 2-6 MicroStation View of InRoads Generated Contours
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L. Using MicroStation tools with graphic group on delete the display of the contours.

M. On the InRoads Main Menu Bar click on Surface > View Surface > Features (Figure
2-7).

N. Right Click within the Features: box in the interface window and click on Select All,
then click Apply. Figure 2-8 shows all the features in an existing DTM.

B View Features 2
Surface: | existing - | Apphr
Fitter...
Edit Style...
Help
Features:

Mame Style Description it ﬂ
APQINT APQINT ACTIWEPT FOR LO...
APQINT4 APQINT ACTIVEPT FOR LO...

BM BM BENCH MARK
BME BM BENCH MARK
BRKLMN BRKLMN BREAKLIME
BRKLMN103 BREKLMN Select All Ctrl=A
L3 Select None Ctrl+N
BRKLMN120 BRKLMN
BRKLN26 BRKLN Invert Selection
BRKLNZZ BRKLN BREAKLINE i
BRKLM31 BRELMN BREAKLIME -

Figure 2-7 InRoads View Feature Dialog Box

Figure 2-8 MicroStation View of InRoads Generated Features
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O. Close the View Features dialog box.
P. On the InRoads Main Menu Bar click on Surface > Update 3-D/Plan Display (Figure
2-9). This display dialog box allows users to display on or display off the Perimeter,
Triangles, Contours and Features in your file. Note: There are other functions

within this dialog box that will not be covered in this lab.

“
B Update 3-D/Plan Surface Di EE.L
I Fence Mode: lgnore Close
Surfaces: [sting ,l —
[] Perimeter  [] Surface Blevations || Color-Coded Aspects A
itter...
[|Tiangles  ["] Slope Vectors [7] Color-Coded Blevations
Edit Style...
[T Contours [ Profiled Model [7] Color-Coded Slopes
Help

[ Gridded Mode!

Features:

Description
APOINT ACTIWE PT FOR LO...
APOINT ACTIVE PT FOR LO .
BM BEMCH MARK

BM BEMCH MARK

BRELM Select All
BRELM

BRELMN
oo Invert Selection

B
K

Ctrl+A

Select Mone Ctrl+M

Figure 2-9 InRoads Update 3-D/Plan Surface Display

Q. For Surfaces: Select existing from the pull down menu. Right-click within the
Features: window, click on Select All. Toggle on one at a time Perimeter, Triangles
and Contours. You will see perimeter, triangles and contours appear in the
MicroStation display. Toggle off perimeter, triangles and contours.

R. Close the Update 3-D/Plan Display dialog box.

36



CTDOT- INROADS V8I-GUIDE
VOLUME | - SECTION 3

Section3 The Managers
3.1 Named Symbology Manager

The Named Symbology Manager (Figure 3-1) allows users to define their symbology settings (line
style, weight, color and so on) for features and annotation. These settings, along with many other
preference settings, are stored in the .xin preference file.

This file has been customized to adhere to CTDOT standards (CT_civil.XIN).

[ |'\

MNamed Symbaol Manager | = | = &3
¥ ogy 9

Show Symbologies with Properties
[ Include Defautt [7] Include Profile

[] Include Plan [] Include Cross Section
=

Copy...

Close

Preference File: “sh3dgs18\CTDOT _projects 399 _Student 10_2007Highways"_Eng_Data‘InRoads'C

Delete
Name Description Defautt  Plan  Profile  Cross Section  *
APOINT  ACTIVE PT FOR LOCATIONS X LM\ [ Rename..
ARWL  PVMT ARROW LEFT X Help
ARWLR  PVMT ARROW LEFT/RIGHT X
ARWR  PVMT ARROW RIGHT X
ARWS  PVMT ARROW STRAIGHT X
ARWSL  PVMT ARROW STRAIGHT/LEFT X
ARWSLR PVMT ARROW STRAIGHT/LEFT/RIGHT X
ARWSR  PVMT ARROW STRAIGHT/RIGHT X
ATHFLD  ATHLETIC FIELD X
ATREKI BER CAT TOWFR AMTRACK x b i

Figure 3-1 InRoads Named Symbology Manager
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3.2 Style Manager

The Style Manager (Figure 3-2) accommodates surface, geometric and survey features. A style
describes how and where a feature will display. A feature style is assigned to individual features
to determine whether points, line segments, or annotation for that feature can be displayed in
plan view, in cross sections, or in profiles.

b Style Manager | o | B & |
Show Styles with Properties Surface Properies Geometry Tabling
[ Include Surface Dizplay Plan Point Tabling
[ Include Geometry Pairt Dizplay Cross Section Line Tabling
[ Include Geometry Line Dizplay Profile Arc Tabling
[ Include Geometry Arc Pay tem Spiral Tabling Copy...

[ Include Geometry Spiral T iepaiats Copy Settings...
[ Include Survey Custom Cperations Attributes Delete
Help
Preference File: “sh3dgs18\CTODOT _projects’ 599 _Student10_2007Highways"_Eng
MName Description -
AMA_CEMTERLIME Proposed Active Centerine e
APOINT ACTIVE PT FOR LOCATION SHOTS
ARWL PYMT ARROW LEFT
ARWLR PVMT ARROW LEFT/RIGHT
ARWR PYMT ARROW RIGHT
ARWS PVYMT ARROW STRAIGHT
ARWSL PYMT ARROW STRAIGHTALEFT
ARWSLR PYMT ARROW STRAIGHT/LEFT/RIGHT
ARWSR PVYMT ARROW STRAIGHT/RIGHT
ATHFLD ATHLETIC FIELD
ATRKI RR CAT TOWER AMTRACK
ATREKI RR CAT TOWER AMTRACK
ATREIA RR CAT TOWFR AMTRACK i
] 1 b

Figure 3-2 InRoads Style Manager

Each feature style is linked to a name in the Named Symbology Manager. Once defined, the style
is one-to-many; meaning any one style can be used to display many features. For example, a style
for centerline could be used for both the roadway centerline as well as for any other secondary
road centerline. When users select Style Manager from the Tools menu, all predefined CTDOT
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styles in the preference file are displayed. Figure 3-3 displays the options available for editing a

e Symbology
27| Geometry Feature

Cross Section Display
[7] Projected Line Segments

(8 Survey Feature [7] Projected Paints

[ Crossing Pairts
[7] Annotation

[ Components

Style.
B Edit Style | = x
Mame: Pay tem Name: p211101

L LB 3-D/Plan Display

5 Edit Style Line Segments
----- General [F] Points
..... Symbology
a Surface Feature [ Annotation

i B Settings

Profile Display
[7] Projected Line Segments

[ Projected Paints
[7] Crossing Paints
[7] Annatation

[

poply | [ Close ||

Help

Figure 3-3 InRoads Edit Style Dialog Box

3.3 Symbology and Style Name Configuration

The CTDOT XIN InRoads preference file uses the following naming conventions for symbology and

styles:

CT_Working — Working Symbology (not used in final cut sheets)

P_ALG — Proposed Geometry

P_COMP — Proposed Components

P_DRAIN - Proposed Drainage (Storm and Sanitary)
P_RDWY - Proposed Linear Roadway Features
P_SFTY — Proposed Safety Features

P_SHT — Proposed Sheet Annotation and Set up
P_SUB - Proposed Sub-layer Roadway Linear Features
P_SURF — Proposed Surface Modeling Info

SURVEY - Existing Features (all caps, no under bar)
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3.4 Lab 4 - Editing the Managers

Before starting this lab the SV_Surface.dtm file will need to be opened if it is not already.

3.4.1 Changing Feature Properties
A. Go to Tools > Style Manger

B. Scroll down to the Feature named STREAM and double-click on this Feature style. This will
open the Edit Style Box.

C. Select the Surface Feature folder and choose Settings

D. Check on Projected Line Segments, Projected Points, Crossing Points, and Annotation in
the Profile Display area of the Dialog Box.

E. Click Apply and Close on the Edit Feature Style Box.

F. Click Close on the Style Manager Box. By editing this feature, users will be able to display
it in the vertical profile in future labs.

3.4.2 Setting Existing Symbology

A. On the InRoads Main Menu Select Surface > Surface Properties. Select the Advanced Tab
(Figure 3-4). Write down what appears in the Cross Sections field “Symbology:” this field is
case sensitive.

B. Click Close.

b s e

[ Main | Advanced |

Surface: [ existing - ]

Cross Sections

Smb (easins ) 0

Profiles
I Symbology: [mdmg v} D

Figure 3-4 InRoads Top Left corner of the Advanced Tab - Surface Properties Dialog Box

C. Goto Tools > Named Symbology Manager
D. Scroll to and click on the name EXISTING and select the Copy button.
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E. The Copy Named Symbology box opens. Type in the word existing in lower case as shown
in Figure 3-5.
F. Click Apply and Close the Copy Named Symbology Dialog Box. In the Named Symbology
Manager existing will populate. Close Named Symbology Manager.

Note: The symbology name has to match the symbology name given by the survey unit, and may
vary for each project.

E_DRAIN_CL.. Buisting "CL" CB Round Type
E_DRAIN_CL.. Existing "CL" CB DBL - TYPE |
E_DRAIN_CL.. Bdsting "CL" CB DBL - TYPE Il
E_DRAIN_D... Edsting "DG" Endwall
E_DRAIN_PI... Existing Pipe

E_DRAIN_T... Bxisting Town | /B8 0Py Named Symbology
EASLN EASMENT LIN From

EBOXSP ELECTRIC SP|  Name: [EXJSTING - ]

X
X
X
X
[
8
EBOXTR ELECTRIC TR
EDGMAR MARSH LIMITI|  Description: EXISTING GROUND

o 4

| 3 3 e B

EDGWTR EDGE WATER

EES EARTHTOES| To

EFILL EARTHFILL | [/Name:  eyisting -
EPS EARTH TOP §1 .

ERDBIT  EDGE OF BIT(i{\ D" EXISTING GROUND )

ERDCON EDGE OF CONE

ERDDRT EDGE OF DIR trvoror 7
ERDGRV EDGE OF GRAVEL ROAD X
EX EARTH EXCAVATION X
EXISTING  EXISTING GROUND A A A
FEBRD BOARD FENCE X
FECHLK CHAIN LINKAWIRE FENCE X

Figure 3-5 InRoads Copy Named Symbology Dialog Box
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3.5 Preference Manager

The Preferences Manager (Figure 3-6) has been set up for the Highways, Facilities and Survey
disciplines. This allows one .xin to be used by all units. Section 1.6.3 Defining Discipline Settings
describes how to set the preferred preference when starting a project. The dialog box shown in
Figure 3-6 was used to save the control settings on the dialog boxes to CTDOT standards. Users
can load and access these settings during a design session.

Set the Preference Manager to your discipline. For this lab — Highway.

L i
= meerfmgﬂu
| Evaluation I Modeler I Dirafting I Guantities | Tools
File Surface I Geometry I Bridge I Drainage I Survey
Preference: |7, - Help
Commands “ [
. Facilties
—Db Facilties Plan Bdr Format -
Import Surfa Facilties Profile Bdr Format llized
Export Surfa Facilities Xsc Bdr Format lized
Highway

Highway Intersection Grading
Highway Plan BEdr Format
Highway Profile Bdr Format
Highway Profile Driveway 1:1
Highway ¥=c Bdr Format
Highway *=c Bdr minor grid
Highway ¥sc Sideslope Annat
Proposed Drainage Metwor
Survey

Survey Westedy Grid Mark
Survey ¥sc Bdr Format
Survey_100_5Scale
Survey_20_Scale
Survey_80_Scale

worlding

[ Edit... ] [ Uninitialize

Delete H Close l

Figure 3-6 InRoads Preference Manager
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Section 4 Horizontal Alignments

This chapter will discuss various horizontal alignment commands that are available in InRoads. In
this section, users will create horizontal alignments and annotate the alignments to CTDOT
standards. Horizontal alignment data and vertical alignment data is stored in the Geometry
Project (.alg). In Section 1.6.2, the process of creating a Geometry Project and naming a
Horizontal Geometry was explained. One horizontal alignment can reference several vertical
alignment options. But only one alignment, the active alignment, can be manipulated within a
project at a single time.

In general, the basis for roadway design is the horizontal control geometry. A major part of the
roadway design process is to define the straight and curved sections in the roadway. Often the
horizontal geometry is the center or crown of the road. It is important to note that horizontal
geometry affects the speed and safety of a roadway design. Therefore, the roadway design is tied
to horizontal control geometry.

Proper engineering design of roadways is important and should follow state and federal
guidelines. The Connecticut Department of Transportation Highway Design Manual and the
AASHTO Geometric Design of Highways and Streets are the main sources for Engineering Design
References. For most standard CTDOT roadway designs, the Pl method is most often used for the
layout of horizontal geometry. This method involves identifying the horizontal tangent line at the
Point of Intersection (Pl). The original ground survey drawing is used as a reference for locating
existing geometry tangents and PlIs to tie in to. Figure 4-1 shows an example of three (3) tangent
lines defined by four (4) Pls. Pl-1 defines the Point of Beginning (POB) on this alignment, while PI -
2 and PI-3 are true points of intersection; PI-4 defines the Point Of End (POE). These four points
were defined using the insert Pl command. Note: This next lab (Lab 5) will focus on the basic
InRoads tools used to layout horizontal control geometry.

=N-|F & =|l! =
it = =

P T ‘1?: .
ef{\/ S B T
e"“ s

¥ £/ 7 = A e

Figure 4-1 MicroStation View of an InRoads Generated Alignment
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4.1 Lab 5 - Using Horizontal Alignment Tools

Before starting this lab the Geometry_Project.alg file will need to be opened if it is not already. If
this file does not exist, is empty or not complete open the file Completed_Naming.alg.

The exercises in Lab 5 are intended to familiarize users with the horizontal alignment tools
available in InRoads. Users will learn how to place and revise Pls within a design, define curve
sets, annotate the horizontal alignment, and use the various display settings.

4.1.1 Displaying Toolbars

A. Click on Tools > Customize. On the Toolbars Tab, toggle to the Horizontal Curve Set,
Vertical Curve Set and Locks. Click on Close and dock them in a logical place on the
InRoads Dialog box. Bring your pointer over each tile in the Horizontal Curve Set toolbox
and see the associated command with each horizontal design tool as shown in Figure 4-2.

Moves Horizontal Pl

Defines Horizontal Changes behavior of

Adds Horizontal Pl Curve ADD PI/ INSERT PI

\*,r I 1> 1

_'-':"'Ilh
e
0 E—]
L a B2
=2 L—]
o)

= S

Inserts Horizontal PI Horizontal
Event Points

Defines Stationing
& Station Equations

Deletes Horizontal PI

Edits Horizontal
Alignment in Table

Figure 4-2 InRoads Horizontal Curve Set Toolbar
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4.1.2

Placing and Revising Pls

On the Locks toolbar, toggle Pen/Pencil to Pencil. Toggle on Report and Station locks and
set the Point/Element toggle to No snap.

In MicroStation Turn ON the survey original ground reference file and window to the
beginning of the project.

To modify an alignment, it must be made the active alighment. Select Geometry > Active
Geometry. Change the Type field to Horizontal Alignment. Select the alignment
Roadway_1 from the available list, and then click Apply. This will make the alignment
Roadway_1 active for editing. Click Close. Another method is to right click on the
Alignment to be activated in the workspace bar and choose Set Active.

From the InRoads tool bar select Geometry > Horizontal Curve Set > Add PI. You can also
click on the Add Pl button in the Horizontal Curve Set tool bar to activate the Add Pl tool.

Placing the PI-1, within the MicroStation window key-point snap to the center of the
existing roadway at the beginning (left hand corner) of the project. Then left-click (data
point = placing and accepting) to accept the point. (Right-click = rejects the point). (See
Figure 4-3 for location of all PIs.). Note: Always read the MicroStation command prompts
at the bottom left corner of the application.

After accepting PI-1, users will automatically be asked (prompted) to select the next point.
A dynamic display of the geometry tangent should follow the cursor to the next point.
Following the point placement on the previous step, data point and accept the location of
PI-2. Note: PI-2 is not on the roadway centerline; rather it is where the first tangent will
intersect the second tangent. It is not critical that Pls be placed exactly in the proper
position on the first attempt. Pls can be moved to best fit a design.

PI-2
PI-1
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Figure 4-3 Mainline Horizontal PI Point Locations




G. Continue to work along the project by data pointing and accepting Pl locations similar to
what is shown in Figure 4-3.

H. Itis a good practice to delete the graphics generated after creating geometry, and then to
redisplay the alignment elements using InRoads. This will ensure that the saved alignment
is the same as what is shown on the screen (MicroStation).

Do not assume that the graphical elements shown on the screen are the same as what is in
memory. If uncertain redisplay the alignment elements.

Within MicroStation delete the graphic of the alignment just placed; make sure graphic group lock
is toggled on. To redisplay the geometry, in InRoads select > Geometry > View Geometry > Active
Horizontal.

I. The process for creating the horizontal geometry can be iterative. In some cases, the POB
of the alignment and then the POE (Point of Ending) are placed before any other PI points.
The sequence for placing points does not matter. Try the tools below, place points where
they seem reasonable, then insert and move points to get the desired alighnment.

e Insert Pl - Use this command to insert a Pl between two existing Pl locations. Select
Geometry > Horizontal Curve Set > Insert Pl (read and follow the MicroStation
command prompt readout).

e Move PI - Use this command to move (reposition) a Pl in the active horizontal
alignment. Select Geometry > Horizontal Curve Set > Move PI.

e Delete PI - Use this command to delete (remove) a Pl in the active horizontal
alignment. Select Geometry > Horizontal Curve Set > Delete PI.

J. When done trying out the commands in Step |, revise the alignment back to what is shown
in Figure 4-3. Again delete the horizontal alignment graphics in MicroStation and
redisplay the geometry, select Geometry > View Geometry > Active Horizontal.

4.1.3 Defining Curve Sets

When a Pl is placed, there is no curve associated with it; rather it is just a straight element. When
the Pls are in place, curves can be added. To place a curve set between two straight elements the
Define Curve command is used.

A. Select Geometry > Horizontal Curve Set > Define Curve. The Define Horizontal Curve Set
dialog box appears and the first horizontal Pl is listed in the dialog box. The user can also
use the Define Curve button on the Horizontal Curve Set toolbar.

e =LEIEE.
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B. There are several options on the Define Horizontal Curve Set dialog box. Figure 4-4 shows

this box, and at the bottom notice the Next > Last and Select curve navigation buttons. If

users click the Next > button, all of the Pl points will be displayed for the alignment.

Within the MicroStation view, each Pl tangent set is highlighted as each curve becomes the

active curve.

Harizontal Pl Apply
Define By: [Hnuhm Fl Coordinates T]
Direction Back: N 3172107.1" W #|
Length Back: 1395 550 #| o
Paint Mame:
Morthing: 239879 07 ﬂ
Easting: 487763.41
Direction Ahead: S E71TO3I5"E il
Length Ahead: 730,572 | —
Horizontal Curve
Curve Set Type: i@ 5C5 i™ SCSCS
Leading Transition: Clathaid | 0.000 ﬂ
Radius 1: 0.000 ﬂ
Compound Transition: | Clatheid 0.000 il
Fadiuz 2 0.000 il
Trailing Transition: Clathaid - | 0.000 ﬂ
Define By: /@ Radius
() Tangent to Spiral Faint 1 ame:
() Spiral to Tangent ~ Morthing: 71879 (2 &
(2 Paint on Curve E asting: ART7ET 41
Angle up to PCC (PC to PCC) 0"00'00.0 #|
Angle after PCC (PCCto PT)
First < Previous Mead = ] [ Last ] [ Select ]

Figure 4-4 InRoads Define Horizontal Curve Set

C.

In the bottom portion of the Define Horizontal Curve Set dialog box, above the curve

navigation buttons is the Define By: option. Select the Radius option.

D. Set the Leading Transition to Clothoid, enter O in the key-in field, and TAB to the next field.
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E. Setthe Curve Set Type to SCS. Go to the First curve set in the horizontal alignment.
Notice that the curve radius is set to 0.00 if it has not been changed. Enter in a 500 foot
curve radius for the project. Click the TAB key to enter the data. Then click the Apply
button. The curve should dynamically display the curve radius on the screen. If the radius
is too large, the software will not accept it and will notify the user for a solution overlap.

F. Click Next. This will set the dialog box to the next PI. Select Radius 1 and key in 500. Click
Apply.

G. Make Roadway_2 active and place a horizontal alignment for Perry Lane. Select the Add
Pl tool and in MicroStation choose the Near Snap Point. Add the following Pls and radius:

e PI-1 on the Roadway_1 alignment near the 24” Maple Tree,
e PI-2 on top of 15 for 15” RCP

e PI-3 Near the G in Gravel

e Input a 200 foot curve radius

The results of this exercise are shown in Figure 4-5. Delete the graphic display of the geometry
just placed.

Figure 4-5 Side Road Horizontal Pl Point locations
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4.1.4 Redisplaying the Active Alignment

Redisplay the alignment for Roadway_2, select Geometry > View Geometry > Active Horizontal.

4.1.5 Saving the Geometry Project
Save the edited geometry by selecting File > Save > Project. This will save the all the files added to
the RWK file.

4.2 Lab 6 - Annotating a Horizontal Alignment

Before starting this lab the Geometry_Project.alg file will need to be opened if it is not already. If
this file does not exist, is empty or not complete open the file Completed_ Horizontal.alg.

A customized toolbar has been created to help expedite the process of annotating Horizontal
Alignments. The proposed alignments still need to be properly annotated by using the tools and
preferences that follow CTDOT standards.

Stationing is the linear horizontal measurement along the horizontal alignment. The View
Stationing command controls the display of station annotation text along the active horizontal
alignment. You can place stations along a horizontal alignment at a specified interval.

This command displays stationing for the following types:

¢ Regular —annotates at regular intervals along the alignment.

e Cardinal Stations —includes PCs, PTs and no-curve Pls, and indicates any place on the
horizontal alignment where a change in alignment has occurred.

e Pl —includes points of intersection for each curve set.

e Station Equation — annotations at station equations.

¢ Radius +A — annotates the radius (R).

e Event Points —indicates places on the horizontal alighnment where something
significant takes place. This could be an intersection on the alignment, an existing
bridge or monument, or a building as defined by the user.

When InRoads users are ready to define the stationing for alignments, set the desired horizontal
alignment active. By default the first Pl placed in the geometry will have station 0+00. Pls added
to the first Pl that is placed will have negative station values; stations added after or inserted
between the POB and POE will have positive values.
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General Stationing Rules:

Lab 6 will show users how to import a horizontal annotation toolbar, define the stationing, and

No roadway horizontal alignment should start with a 0+00 Stationing value.

Roadways should have significantly distinct stationing values, e.g. 10+00 vs. 80+00.

Existing stationing should be matched when possible.

display various symbols and data related to the alignment.

4.2.1
A.
B.

©

4.2.2

B.

Import the HWY Horizontal Annotation Toolbar

Click on Tools > Customize and go the Import tab.
Click BROWSE, and select W:\Workspace\InRoads_V8i_RSC\V8_Environment\
Toolbar_HorizontalAnnotation.tbr

Click Open then Import.

On the Toolbars tab check on the HWY — Horizontal Annotation toolbar.

Click Close and the tool bar will open. This can be docked anywhere on the screen. The six
commands on this toolbar will need to be completed to correctly annotate the alignment.

Figure 4-6 displays the HWY Horizontal Annotation Toolbar.

Stationing

e

View Stationing

/

Place Alignment
Intersection Note

HWY - Hotizontal An...| 52 |

R
EZ+0

|

T

View Active Horizontal View Horizontal

Annotation

View Curve Set
Annotation

Figure 4-6 InRoads HWY Custom Horizontal Annotation Toolbar

Define Stationing
A. Select Stationing on the HWY - Horizontal Annotation tool bar.

In the Stationing dialog select the Horizontal Alignment “Roadway_1".

51



C. Inthe Starting Station field, enter 1000 the stationing value for the alignment (e.g. 10+00).
It is not required to type the (+).

D. Vertical Alignments options should be set to Maintain Station Difference unless
specifically attempting to shift alignment stationing.

E. Click Apply and Close.

4.2.3 Display Stationing
A. Click on the View Station Tool to display the stations, major ticks, minor ticks, PC & PT
cardinal leaders.
B. Click on General, for Horizontal Alignment: select Roadway_1 from the pull down tab. The
correct Symbology boxes should already be checked off. See Figure 4-7: View Stationing
Dialog Box.
C. Click Apply and Close.

B View Stationing | = 2
£ View Stationing Horizantal Alignment: Roadway_1 '] ﬂ
..... *- [;EHEiEI S - Umrts
----- E:gltl ar tatlln:ns D Station
----- Cardinal Stations 10400 J
..... Flz i
----- Station Eguations 25+5(0 J
----- Event Poirts
----- Radius + A i i
_____ Transition Radi | Drop Station Equation Name
----- Verical Stations [] Planarize

[ Applhy ] [Preferences...] [ Cloze ] [ Help

Figure 4-7 InRoads View Stationing Dialog Box
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4.2.4 Display Bearings
A. Click on the View Horizontal Annotation Tool on the HWY - Horizontal Annotation tool
bar. Select the Main tab.

B. Click on the pick button for horizontal alignments and data point on the alignment to

annotate, data point again to accept the selection of the horizontal alignment (right click to

reject). The alignment name should populate in the Selected: field see Figure 4-8.

P

B VView Horizontal Annotation E=RE= X
Main | Tabling | Styles |
Apply Style Fitter...
i@ Assigned (71 Active COvenwrite
Harizontal Alignment: [ as s CENTERLINE i
Cogo Points: AAA_CENTERLINE
Horizontal Alignments Cogo Points
Include: ﬂ Include: ﬂ
Selected: Selected:
Mame Descri...  Style Mame Descri... Style
Roadway_1 AAA T
€| ] 3
Dizplay Annotate
Poirts Foirts
On-Alignment [ Event Paintz Elements
[C] off-Alignment [ Station Equations [] Duplicates
Blements [] Dual Dimensions
] Radialz [] Tangents ] Try Atemate Styles
|| Chirds [] Subtangents [| Bxtend Beyond Element
Display As Complex Linestring [ Planarize
[ Apphy ] [ Interactive ] [ (Graphics ] ’ Preferences ... ] [ Close

Figure 4-8 InRoads View Horizontal Annotation Dialog Box
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C. Click Apply to add the bearings and Click Close. Figure 4-9 shows the InRoads generated
bearing.

Figure 4-9 MicroStation View of InRoads Generated Bearings

4.2.5 Display Curve Data

A. Click on the Curve Set Annotation Tool on the Hwy - Horizontal Annotation toolbar to add
text for curve data.

B. Select General and click on the pick button and data point on the alignment that you want
to annotate, select Roadway_1. The alignment name should then appear in the Horizontal
Alignment: field.

C. Select Annotation (Figure 4-10). On the Curve Number line data point in Prefix before the
word CURVE and type in the name of your Roadway (eg. Route 123).

Curve Set on = :
| &3 Curve Set Annotation | Data:
General __|Object | Column | Row | Prefix | Suffex | Precision | Fomat |Name &
¥ Annotation O une Defaut
O Port Defaut
Text P_ALGC
[ Left Hand Ced
MMC" e —
B2 Curve Number 1 1.’
O Sation 1 2 012  ssessss
& Northing 1 10 PIN 0.12
X Easting 1 11 PIE 0.12
4
'; «J Speed 4
(X Tangent Length 1 7 Ta= 0.12

[J Egemal Distance 1 10 0.12 N

Figure 4-10 InRoads Curve Set Annotation Dialog Box
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D. Click Apply and Close. Figure 4-11 shows the annotated curve.

CURVE #1
Delta = 71" 25'20.49"
D = 11" 273296

T = 35943

L = 623.28

R = 500.00

PI N 223546.90
PI E 488437.31

17+00
16+00 ,
E+gﬂ

Figure 4-11 MicroStation Screen Shot of InRoads Generated Curve Data

E. Repeat previous steps for the Roadway_2 horizontal alignment, but turn off cardinal
stations for "View Stationing" and no need to place curve data.

4.2.6 Display Intersection Coordinates

>

Click on the Place Alignment Intersecting Note tool on the Hwy - Horizontal Annotation
toolbar.

For Method: toggle on the Intersection option.

Click on the Plan folder to expand the list of plan notes.

Select the note “Intersection Alignment Annotation”.

For Dynamics: Toggle OFF the Rotate, Omit Autoflip and Scale options.

Click Apply.

Identify the first horizontal alignment by data pointing on it. Follow the command
prompts in the lower left corner in the MicroStation window.

@M Mmoo

H. Click again to accept it.
Identify the second horizontal alignment by data pointing on it.
J. Click again to accept it.
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K. Data point in the “quadrant” (corner of the intersection) where the leader and text for the
intersection alignment information is to be placed.
The text will now be interactive with the cursor. Click again to place the graphics at the

desired location. Right click to end the command. Figure 4-12 displays a section of an
annotated Intersection Alignment.

M. Close the Place Alignment Intersection Note box.

1
— Sta 16+80 Roadway_1 G
= Sta 80+00 Roadway_2 ¢
N 223488.62
E 488337.21
3 |/ 17+00
| 1
R 5100

Figure 4-12 MicroStation Screen Shot of InRoads Generated Intersection Dat
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Section 5 Profiles & Vertical
Alignments

This section will focus on the basic InRoads tools used to layout vertical control geometry. Vertical
geometry is the defined vertical data at or relative to the horizontal control geometry.

For example, the vertical geometry defines the grade line of the roadway and the vertical curves.
In order to layout and design the vertical geometry, a profile generated along a defined horizontal

geometry is needed. Proper engineering design of roadway vertical control is important and
should follow state and federal guidelines as explained in Section 4 of this manual.

5.1 Lab 7 - Working with Design Profiles

Before starting this lab the Geometry_Project.alg file will need to be opened if it is not already. If
this file does not exist, is empty or not complete open the file Completed_ Horizontal.alg. The
existing DTM (SV_Surface.dtm) will also need to be loaded if it is not already. These two files are
considered a minimum in order to generate this profile.

Vertical geometry requires that an existing horizontal geometry is defined and set active.
Therefore, a profile along the horizontal geometry needs to be generated before the vertical
geometry is defined. This profile is considered a working profile and should be generated in the
main .dgn file. The profile preferences for Highway, Facilities and Survey will be used to design
the vertical alignments. Section 10 details how to use the Plan and Profile Generator to create
the final profile cut sheets using the Profile Border Format. For this section, the working profiles
are used to define the vertical geometry.

5.1.1 Placing a Profile Window
A. Go to Evaluation > Profile > Create Profile (Figure 5-1 will appear).
B. Click on Preference and load your discipline specific preference. For this lab use Highway.

C. Click on Source, the Create: data field should be set to Window and Data. Select
Roadway_1 from the pull down under Alignment.

D. Click on General, the Set Name: data field should be now set to Roadway_1. In the
Surfaces area, toggle on the existing surface. In the Exaggeration area, set the Vertical
exaggeration to 10.000 and the Horizontal exaggeration to 1.000.

E. Select Include. Make sure that Crossing Features and Projected Features are checked ON.
Set up the Bandwidth to Left Offset: -50.00 and Right Offset: 50.00.
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F. Click on the Details folder and for Title Text: input Roadway_1.

G. In MicroStation, rotate the view to TOP, and then fit the view. Click the Apply button in
the Create Profile box Figure 5-1 and datapoint to a blank area in the MicroStation View.
This will place a profile window.

B Create Profile | = B |
{23 Create Profile | Crossing Features
""" General Projected Features
----- Source
..... % Include Bandwidth
----- Network Left Offset: 50,000 +|
----- Cffsets
7 Fi -
(23 Contols Right Offset: 50,000 +|
{27 Aes Include Features: (@) Ingide Band
O Grid, | Outside Band
{27 Details Cli Feat
23 ASCII ip Features
[ Display Planimetrics
[7] Show Data Qutside Blevation
[ Display Manholes as Cones
[ Apphy ] ’Preferences...] ’ Close ] [ Help
Figure 5-1 InRoads Create Profile Dialog Box
5.1.2 Updating a Profile Display

Before beginning this lab make sure Lab 3.4.1 Changing Feature Properties is complete.
The steps below will result in the projected feature being deleted from the profile.

A.
B.

Select Evaluation > Profile > Update Profile (Figure 5-2 will appear).

In the Profile Set pull down, select the profile set. It is possible that the profile set name is
Roadway_1 1, because each time a new profile is created, a new profile set is also created.
Select the most recently created set. In the MicroStation view a box will appear around
the profile active (selected).

In the Mode section, toggle on Display Off.
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D. Select Projected Features. In the Surfaces section, click the existing surface. Inthe
Projected Features section select all the STREAM features. Click Apply. Figure 5-2 shows
the Update Profile dialog box.

E. Select Surface. In the Surfaces section, click the existing surface. Click Apply.

F. Try to figure out how to turn the Existing Surface and Projected Features back on. Then

Close the Update Profile box.

i b
B |Jpdate Profile e

| Profile Set:
| [Roadway_1 -] +]|
HnadwE 1 i
----- Offsets
b Crossing Features

‘o 4 Projected Features

Mode: () Refresh @ Display On () Display Off

Surfaces:
Mame Description
Default
Mainline Created from roadway de. ..
Superelevation Created from roadway de...

Projected Features:

Mame Shyle Description a
STREAM105 STREAM STREAM &/0R WA, ..
STREAMET STREAM STREAM &/0R WA. ..
STREAMTT STREAM STREAM &ORWA...
STREAMT7S STREAM STREAM &/0R WA... ||
STREAME4 STREAM STREAM &/0R WA ..
CTOCARDE CTOC AR CTOCAR & 470 VAR o
Bandwidth :
-_Edrt Style...
Left Offzet: | 0.000 4| Include Features:
@ Insi Fitter...
Right Offset: (0,000 +| e Band =
Clip Features COutside Band
[ fepy |[ Cose |[ Heb

Figure 5-2 InRoads Update Profile Dialog Box

5.1.3 Creating a Vertical Alignment

Section 1.6.2 Setting up the Project File of this manual explains the process for creating and

naming a Vertical Geometry. At this point, there should be an empty vertical geometry, created
and named as a child of the Horizontal geometry which was used to create the profile.

A. Using the View [Zoom] command, set the MicroStation view so that only the profile is
showing. Double click on the Intersect Snap in MicroStation.
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B. Back in InRoads, make sure that the Pen/Pencil mode is set to Pencil and Roadway_1 is
active.

C. Select Geometry > Vertical Curve Set > Add Pl. Tentative to the intersection of station
11400 and the existing surface in the profile window and data point to accept. This
command is also available in the Vertical Curve Set toolbar.

D. Click on the Key Point Snap in MicroStation. Tentative to the end of the alignment at the
existing ground on the profile window and accept the input. Read and follow the
MicroStation command prompt to accept (data point) the VPI location.

-

B Dynamics Settings | = =]
Cymamics | Apply |
Station: 0.000 | Close |
Hevation: |(.000 | — |
Grade: 0.00
Distance:  |(.000
Constraint: Length of Curve |
- P

Figure 5-3 InRoads Dynamics Settings Dialog Box

The Dynamics Settings dialog box can be used to set a delta station, elevation, or grade on vertical
elements. If a section were toggled on, that parameter would be set. This does not need to be
used when creating or modifying a vertical alignment, but it is a helpful tool. Example: If the
Grade section of the dialog box was toggled on, and a grade of 1.00% was entered in the dialog
box, then as the user moves the cursor across the profile, the tangent line following the cursor
would snap to the even 1% grades (-5.0%, -4.0%, -3.0%, etc.).

Up to this point, there is a vertical alignment with a constant grade from the beginning of the
project to the of the end project. Similar to the process of inserting or adding Pl location in a

horizontal alignment, the following steps show users how to add or insert PVI locations to the
vertical alignment.

E. Select Geometry > Vertical Curve Set > Dynamics Settings. Select Station and Elevation in
the Dynamics Settings dialog box. Enter station 1650 and elevation 340. Click Apply.
Select Geometry > Vertical Curve Set > Insert Vertical Pl. Data point in the profile window.
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Read and follow the MicroStation command prompt to accept (data point) the VPI
location.

In Dynamics Settings enter Station 2000 and Elevation 353. Click Apply. Select Insert
Vertical Pl. Data point in the profile window. Read and follow the MicroStation command
prompt to accept (data point) the VPI location.

Enter Station 2450 and elevation 345.58. Click Apply. Data point in the profile window.
Read and follow the MicroStation command prompt to accept (data point) the VPI
location.

. Try the Move and Delete Vertical Pl tools. Then put the VPIs back to the stations and
elevations listed above. All the commands are also available in the Vertical Curve Set
toolbar.

Moves Vertical PI ) . Edits Vertical
Defines Vertical Alignment in Table

Adds Vertical PI \
/ T Defines Vertical

Inserts Vertical PI Dynamics Settings Event Points

Changes behavior of
ADD PI / INSERT PI

Deletes Vertical PI

Close the Dynamics Settings box.

Notice that as the cursor moves, the tangent line follows it. The message “Out of Range” means
that the cursor is located such that the vertical alignment overlaps itself. If the message “Profile
not found” appears, this means the cursor is no longer in the profile window.

5.1.4 Defining Vertical Curves
Now the vertical curves can be set. The Define Vertical Curve command works just like the Define
Horizontal Curve as discussed in Section 4.1.3. The Define Vertical Curve command finds the first

PVI or curve set on an active alignment.

A. Select Geometry > Vertical Curve Set > Define Curve. Also available in the Vertical
Curve Set toolbar.
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B. Inthe Vertical Curve (see Figure 5-4) section of the Define Vertical Curve Set dialog
box, set Calculate By: to Length of Curve and for Length, enter 300. Click Apply. The
vertical alignment display is updated with the vertical curve definition.

B Define Vertical Curve Set | = £% |

Define PVI By: [Statir.m and Elevation T]
S‘taﬁgn: -I E‘FE'E'
Blevation: 140 000 * Unda
Wertical Curve
Calculate By: [Length e ,.]
Length: 0.000 #|
Adjacent Curves
Update By: | Length of Curve v
[ | Distance: 0000 J

First < Previous [ Mexd = ] [ Last ] ’ Select l

Figure 5-4 InRoads Define Vertical Curve Set Dialog Box

C. Click Next and add a length. Enter 400 and click Apply.
D. Click Next and add a length. Enter 150 and click Apply.

E. Close the dialog box and Save the Project.
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5.1.5 Annotating a Vertical Alignment
Vertical Geometry Annotation is the annotation of vertical elements in a profile.
A. Select Geometry > View Geometry > Vertical Annotation. Select the correct
Horizontal Alignment and Vertical Alignment.

B. Select the Profile Set. Do not turn on any of the Limits. In the MicroStation window a
box should appear around the profile set selected.

C. Inthe annotation box, ensure your discipline specific preferences are loaded, for this
lab Highway. Click Apply. The vertical alignment is annotated. Click Close. Figure 5-5
displays an annotated vertical alignment.

L.V.C.=5150.00
S.D.=907.38
K=6P.83
]
u. o
oN D
M~ a ;
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- Ny p] L jw
£ o5
wnlH <r | [e0]
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+ TR o)
[« W = < (___i
d EEE B I
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- K1)
<t
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[N
—
=
o
‘2‘1,65 A
- [ | — —_ ] "'--.._-‘_.‘
™ —— ‘_-_e""'-:‘:_____-_- [« = O. [)00 b

Figure 5-5 MicroStation Screen Shot of InRoads Annotated Vertical Alignment
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Section 6 Template Library

Templates are used to define the transverse geometry of the roadway, airport taxiway and airport
runway. Transverse geometry is basically the slope and distance perpendicular to the horizontal
and vertical geometry to each transition point in the cross section. These are defined as template
parameters in the Template Library, and the data is stored in the *.itl file. For the DDE, two
separate CTDOT Template Libraries have been created where the standardized templates are
stored and can be used as needed for project specific templates. The HW_typicals.itl file houses
the roadway templates and the FA_typicals.itl houses the airport taxiway and runway templates.
The process of creating templates is now much more graphical. Template components and end
condition components replace previous forms of creating templates.

InRoads Help documentation contains in-depth explanations describing Template Point and
Template Components. Points are used to define longitudinal breakline features in a surface
model (DTM). Components are a series of points that are connected. Each point in the
component defines a transition or potential transition in the template.

End condition components are elements that ultimately seek a target. Often the target is the
original ground or the active surface, but there are several other target types available. Multiple
end conditions components can be attached to a point and defined to look for different
parameters. The standard end conditions are based on the elevation difference between the
existing and proposed ground, the bigger the difference the stepper the end condition slope.
Once a target is found, the end conditions for that point are resolved. End condition priorities are
assigned to control the order of the end condition target analysis. If the first end condition fails,
the second will seek, if it fails, the third will seek and so on.
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6.1

The CTDOT Standard Highway Template Library

Section 1.6.2 Setting up the Project File discussed how to add the standard template library to the
project file. This section will cover the process for migrating standard templates into the project
library folders. As stated earlier, roadway design uses the HW_typicals.itl file. This library

contains typical sections, components and end conditions with predefined point names that are

associated with CTDOT standard symbology. The templates located in the Bentley and Hwy folder
should not be modified. Rather, they should be copied and modified in the Project Library folders.
Below describes the folders shown on the left hand column in Figure 6-1.

The first two folders contain Bentley standard templates and have not been modified to
follow the CT DOT standards.

The five HWY folders contain templates that adhere to the CTDOT standards and should
not be modified.

The Project Library folder contains three empty folders and will be the storage location for
the project specific templates.

Bt Create Template =B
File Edit Add Tools
Template Library: Current Template Display | e |
=3 X\999_Studert 10_2007\Highways| Name: 2n_Roadway_BCPC @ Components Constraints | |
"ZZ Point Name List . ) _ Help
== Description: Display Paint N
] Bertley Misc pt izplay Point Names
[£7 Bertley Templates Display All Components

4
Library  Active Template

Preview: —

[£3 HWY End Conditions
[£3 HWY Misc Components
[£3 HWY Pavement
[T HWY Typical Sections
£ HWY_Widering
— Project Library
[£1 End Conditions
£ Misc Components
[£3 Typical Sections

m 3

F=hoH-tEa B4 ' !

Figure 6-1 InRoads Highway Design Custom Template Library
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6.1.1 Folder Descriptions

The five HWY folders (HWY End Conditions, HWY Misc Components, HWY Pavement, HWY Typical
Sections and HWY_Widening) are described below.

Hwy End Conditions

This folder contains pre-defined end conditions. The end conditions have been developed with
Feature Name Override checked on. If users create their own end conditions, this will be an
important option to have checked on. The end condition Cut_for_Curb should be attached to a
cut condition snow shelf that has curbing. The end condition Cut_for_Ditch should be attached to
a cut condition snow shelf that has no curbing. The end condition Fill should be attached to a fill
condition snow shelf. Figure 6-2 displays the dialog box for Point Properties (double click on a
point in a template to display the properties box).

B Point Properties | R
= CUT3_t ~ 4| [ ooy
Use Featurs Name Ovemide: CUT & [—1
- Close
Surface Feature Style: P RDWY CUT ,]
= = < Previous
Atemiate Surface: -
-_hle::t =
End Condition Properties Help
Check for Interception Member of
Flace Point at Interception Cutd &
End Condtion is Infinite
[] Do Mot Construct
Congtrairts
Constraint 1 Congtraint 2
Type: [ Horizontal - ] ’SIupe - ]
Parent - [SNOW _c_k | #| [snow el -| 4]
] [ Rollover Values...
Value: -50.000 (=] -50.00% (=)
Label: - -
[| Style Constraint:
(@ Horizontal Vertical Both 0.000

Figure 6-2 InRoads Point Properties Dialog Box
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HWY Misc Components

This folder contains predefined pavement/curbing components when combined with the end

condition components create a complete design cross section template. These components are

copied and edited in the project Library folder. The sidewalk and pre-cast concrete barrier curb

components are also in this folder. Figure 6-3 shows a sidewalk component, including a
curbing/pavement component and barrier curb components.

‘=4 HWY Misc Components
1Ln_4%shdr
1Ln_B%shdr_BCLC
1Ln_6%shdr_BCPC
1Ln_6%shdr_CC
1Ln_b%shdr CPC
1ln_g%shdr GC
1ln_&%shdr GSC
2Ln_4%shdr
2Ln_bY¥shdr BCLC
2Ln_BY¥shdr BCPC [ —
2Ln_E%shdr CC
2Ln_gY%shdr CPC
2Ln_BY%shdr_GC
2Ln_BY%shdr_GSC
3ln_4%shdr
3Ln_6Y%shdr_BCLC
3Ln_B%shdr_BCPC
3Ln_B%shdr_CC
3Ln_bYshdr CPC

3Ln_BYshdr GC Curbing C t
3 3Ln_B%shdr GSC urbing Componen

»=¢ BCLC
=< BCPC
= CC
= CPC
= GC

e 7

. PCBC_Single
el Sidewalk_No_Buffer
¢ Sidewalk_W/Buffer } —

Sidewalk Component

Curbing / Pavement Component

EXXXXXEXXXEX XXX XXX XX

Figure 6-3 Contents of HWY Misc Components Folder

Barrier Curb Component
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HWY Pavement
The Hwy Pavement folder contains templates for both sides of the roadway from Edge of Road

(EOR) left to EOR right (all travelways and shoulders). The dimensions of the lanes are 12 feet
wide and with 4-foot wide shoulders. All shoulder slopes are set to 4%. See example in Figure

6-4.

Figure 6-4 View of HWY Pavement Template

HWY Typical Sections
This folder has combined components to create typical design cross section templates. These
templates can also be copied into a Project Library and edited as needed. Three complete typical

sections with end conditions have been provided. See example in Figure 6-5.

e 2In_Roadway_BCPC — Two-lane roadway with Bituminous Concrete Park Curbing, 12 foot
lanes with a 1.5% slope and 4 foot shoulders with a 6% slope.

¢ 2In_Roadway_NC - Two-lane roadway with No Curbing, 12 foot lanes with a 1.5% slope

and 4 foot shoulders with a 4% slope.

e The Rocken Template — Two-lane roadway with No Curbing, 12 foot lanes with a 1.5%
slope and 4 foot shoulder with a 4% slope. It has a 6:1 rock cutslope.

Figure 6-5 View of HWY Typical Section Template
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6.1.2 Affixes

All HWY end conditions and miscellaneous components have been drawn on the left. When these
are pulled into create a project template, affixes for suffix _It and _rt should be toggled on, see
Figure 6-6.

B Template Options P

Maming Options | 0K |
Component Seed Mame:

@) From Style | Cancel |

Specify: | Preferences... |
Point Seed Mame: - | Help |
| Apply Afftxes
Prefi Suffie

Left: k

Right: t
Step Options
X 0.000 Y. 0.000 Slope: p.o0%

Figure 6-6 InRoads Affixes Dialog Box

6.1.3 Point Names

Each point that has been placed on a predefined template, end condition or component has a

uniqgue name with a Surface Feature Style associated to it. Points on the top surface will use a
P_RDWY surface feature style. Points on the sub-layers under the top surface will use a P_SUB
surface feature style. See Figure 6-7 for typical point names.

el

E-H.D&H/ \ SHDR_nt
cLb

SHDR-b-tt SHDR_ort

EOR_b_rt

SHDR-sb-t SHDR. sb.rt

EOR”sb It EOR_sb.rt

SHDR-sg-1t SHDR_sg r

EOR”sg. It EOR_sg.rt

Figure 6-7 View of InRoads Template with Typical Point Naming

69



CTDOT- INROADS V8I-GUIDE
VOLUME | - SECTION 6

6.1.4 Component Names
Each predefined component has a surface feature style associated with it. Components use a

prefix of P_COMP in the style name. Figure 6-8 shows an example of the P_Comp prefix in a style
name.

i |

B Component Properties 2 |

Name: Superpave_Top ﬂ
(| Use Name Overide: | Supemave Top
Description: [ ] .
Style: P_COMF_SUPERF, ~ Close Shape -
Parent Component: [_ v] ﬂ P>

Display Rules: Help

[ Exclude From Triangulation

Figure 6-8 InRoads Component Properties Dialog Box
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6.2 The Facilities Standard Template Library

Section 1.6.2 Setting up the Project File discussed how to add the standard template library to the
project file. This section will cover the process for migrating standard templates into the project
library folders. A CTDOT standard facilities template library has been created. This library
contains predefined components and component assemblies that are saved as templates in the
library. Standard Templates can be copied to the projects library folder. These templates can
then be edited or used to assemble a design cross sectional template. The standard template
library also contains a predefined point name list where point names are assigned style
symbology. Figure 6-9 shows all folders located in the facilities template library. The right side of
Figure 6-9 shows a template (2Ln_Cut_for_EOP) with the components displayed.

B4 Create Template o |B] =&
File Edit Add Tools
Template Library: Cument Template Display | Close ‘
3 “sh3dgs18WCTDOT _projectst395_St » Name: 2Ln_Cut_for EQP @ Componernts Constraints | ‘
*ZZ Point Name List . Help
= Description: Digplay Point N
] Bertley Misc pti isplay Point Names
[ Bertley Templates Display All Components

—4 FAC End Conditions
= Cut_for_Ditch_LT
e Cut_for_Ditch_LT_4:Imax
= Cut_for_Ditch_RT
== Cut_for_Ditch_RT_4:1max
e Cut_for EOP_LT
3= Cut_for_EOP_RT
= Rll_LT
= Fl_RT
-3 FAC Pavement
= 2n_20@1.0%
= 4ln
= 4ln_25'@1.0%
= Aln_vares@1.0%
3 FAC Typical Sections
[ 2Ln_Cut_for_EOP
= 2Ln_Taxiway_Cut_for_Ditch
= 2n_Tadway_Fil
—4 FAC_Misc Components
= 1ln_10@1.0% _nt
= 1n_20@1.0% _t
¢ 2Ln_25'@1.0%_k
= 2n_25'@1.0%
= 4ln_varies@1.0%_it
= Aln_vares@1 0% _rt
= Aggregate Base
= Buffer cut It for Ditch

et Do b b Fre Dbk
Fl 1 3

m

Library  Active Template +=AoH-tPw B o 3

Preview: Test...

Figure 6-9 Facilities Custom Template Library
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6.2.1 Folder Descriptions

FAC End Conditions
The Facilities (FAC) End Condition consists of different scenarios that may exist while designing a

taxiway or runway. Figure 6-10 shows a list of the FAC End Conditions.

— FAC End Conditions

= Cut_for Ditch LT

= Cut_for_Ditch_LT_4:Tmax
== Cut_for_Ditch_RT

== Cut_for_Ditch_RT_4:Tmax
== Cut_for_ EOP_LT

== Cut_for_EOP_RT

== Fll_LT

== Fll_RT

Figure 6-10 Available Facilities Custom End Conditions

e The end conditions Cut_for_Ditch_LT, LT _4:1max or _RT should be attached to a cut
condition grass shelf that has no curbing.

e The end condition Cut_for_EOP_LT, LT 4:1max or _RT should be attached to a cut
condition grass shelf that has curbing.

e The end condition Fill_LT or _RT should be attached to a fill condition grass shelf.

FAC Pavement
Figure 6-11 shows a list of the FAC Pavement templates

4 FAC Pavement
={ 2n_20'@1.0%
= 4ln_25'@1.0%
= 4Ln_vares@1.0%

Figure 6-11 Available Facilities Custom Pavement Templates

e The taxiway pavement template (2Ln_20'@1.0%) consists of two (2) 20-foot lanes with 1%
slope and 10-foot grass components at 3% slope and 4 inch thickness.

e The second taxiway pavement template (4Ln_25'@1.0%) consists of four (4) lanes with
two (2) 25-foot lanes with 1% slope, two (2) 20-foot outside lanes with 1.5% slope and 10-
foot grass components at 3% slope and 4 inch thickness.
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e The third taxiway pavement template (4Ln_varies@1%) consists of four (4) lanes with two
(2) 20-foot outside lanes with 1.5% slope and two (2) 25-foot lanes with 1% slope for the
inside lanes. The inside lanes may vary in width.

FAC Typical Sections
Figure 6-12 shows a list of the FAC Typical Sections

o FAC Typical Sections
=t Fln_Cit_for_EOQOP
= Fln_Taxiway_Cut_for_Ditch
== 2n_Tadway_Fil

Figure 6-12 Available Facilities Custom Typical Sections

e The taxiway pavement template provided consists of components and end conditions.

e If any of the templates need to be changed, they should be copied into the Project Library
and re-named to avoid losing the original template.

FAC Misc. Components

The items in the FAC_Misc Components folder can be used to create unique templates that have
not been supplied. Figure 6-13 shows a list of the FAC Misc. Components

— FAC_Misc Components
= 1o _100@1.0% _rt
= 1ln_200@1.0% _kt
= 2n_25'@1.0%_k
= 2ln_25@1.0% o
== dln_vares@1.0%_it
== dln_vares@1.0%_rt
== Aggregate Base
== Buffer cut t for Ditch
== Buffer cut it for Ditch
= Buffer tt fill
== Buffer it fil
== (Grass Shoulder 1.5%
== (3rass Shoulder 3%

Figure 6-13 Available Facilities Custom Misc. Components
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6.2.2

See Section 6.1.3 Point Names.

Point Names

6.2.3

See Section 6.1.4 Component Names.

Component Names

6.2.4 Affixes

All FAC end conditions and miscellaneous components have been drawn on the left and right.

InRoads users should ensure that affixes are off in the Template Options dialog box, as shown in

Figure 6-14. If there are components or end conditions that are drawn from the left, by checking

off the Apply Affixes, the LT and RT will be labeled when the template is mirrored.

-

b= Template Options

Maming Options
Component Seed Mame:
@ From Style

) Specify:
Poirt Seed Mame:

Apply Affices

Left:
Right:

Step Options

X 0.000 Y:

Prefie

Cancel
Preferences...
- Help
Suffic
_k
i
0.000 Slope:  p.00%

Figure 6-14 InRoads Template Options Dialog Box

74



6.2.5

The Template Library Organizer allows the designer to gather information from one .itl file and to

Template Library Organizer

put it into another file. For example, if a FAC designer is working on roadway, they can open the
HW_Typical.itl file and copy the information needed into their own .itl. Figure 6-15 shows the
Template Library Organizer which contains templates for FAC designers.

== 4ln
== dln_25@1.0%

o I

Preview:

7] Bentley Templates
—y HWY End Conditions

= 4ln_vares@1 0% = Cut_for_Curb

— FAC Typical Sections = Cut_for_Ditch
= 2ln_Cut_for_EOP »=_Fill
= 2ln_Taxiway_Cut_for —y HWY Misc Components
== 2Ln_Taxway_Fil = 1Ln_4%shdr =

— FAC_Misc Components = 1Ln_&%shdr_BCLC
= Tl _100@1.0% it == 1Ln_&%shdr_BCPC
= 1ln_200@1.0% _kt == 1Ln_&%shdr_CC
= 2ln_25'@1.0% _k == 1Ln_&%shdr_CPC
= 2ln_25'@1.0% _rt == 1Ln_&%shdr_GC
= dln_vares@1.0% It |z == 1ln_B%shdr_GSC
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== Buffer cut t for Ditch == 2Ln_G%shdr_BCPC
== Buffer cut it for Ditch = 2ln_B%shdr_CC
= Buffer  fill == 2Ln_&%shdr_CPC
== Buffert fil = 2Ln_E%shdr_GC
== (Grass Shoulder 1.5% = 2Ln_B%shdr_G5C
== (Grass Shoulder 3% = 3ln_4%shdr

—4 Project Librany == 3Ln_G%shdr_BCLC
7] End Conditions == 3Ln_G%shdr_BCPC
] Misc Components = 3Ln_G%shdr_CC
" Typical Sections Al = 3Ln_G%shdr_CPC il
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I

Preview:

B Template Library Organizer (=l -
Available In: Available In: | oK
7 FALC End Conditions | |3 X)\999_Student10_2007\High » | [...|
—3 FAC Pavement *ZZ Paint Name List Cancel
= 2ln_200@1.0% 7] Bentley Misc |T
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Figure 6-15 InRoads Template Library Organizer Dialog Box
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6.3 Lab 8 - Assembling Templates

Before starting this lab HW_typicals.tml will need to be opened if it is not already.

6.3.1 Highway Process

This lab will show users how to combine the standard CTDOT delivered components to create a
typical design cross section template. The pavement components, curb components and end
condition components can be copied and edited as needed.

A. Open the Template Library: Go to Modeler > Create Template...
B. Double Click the template library in the left window listing to expand the library folders

C. Double Click on the Project Library Folder. Right Click on the Typical Sections Folder and
select New > Template. The new template will be highlighted in blue, type in CT_RDWY1
to rename the new template. (See Figure 6-16) You can give it a Description, i.e. Route 123
- 12 ft lanes.

Create Template
3] P

File Edit Add Tools

Template Librany: Cument Template
5] ¥:\999 Student10_2007Highways"_Eng_Data\InFo Name: CT_RDW1
"ZZ Poirt Mame List
[ Bentley Mizc
[ Bentley Templates
(3] HWY End Conditions
[ HWY Misc Components
[ HWY Pavement
[ HWY Typical Sections
[ HWY_Widening
25 Project Librany
[ End Condttions
[ Misc Components
i=5] Typical Sections

Description:

Figure 6-16 InRoads Create Template Dialog Box Renaming a Template

D. On the Create template main menu click on Tools > Options. Apply Affixes should be on
with suffix of _It and _rt. Click OK.

E. On the Create template main menu, click on Tools > Dynamic Settings. For X Step input,
use 0.1 and for Y Step input 0.1.

F. Double click (to set active) on the CT_RDWY1 template, if is not highlighted with a red box.
The active template is the one displayed in the editor window, the red outline on the
template bullet icon indicates the active template in the list window.
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G.

In the HWY Misc Components folder, data point once and hold on the 1In_6%shdr_BCPC
template and drag it into the new template. When the cursor is over the editor window,
there will be a pavement/curb component, drag the insertion point to the pink box at 0,0
and release the mouse button. Click on the Fit View button in the Create Template view
window.

Next, drag 1In_4%shdr into the same new template but right click while dragging and turn
on Reflect. Continue dragging until the insertion point is over 0,0 (the CL point will turn
white) and release the mouse button. Click on the Fit View button in the Create Template
view window.

Next, change the lane widths from 12’ to 11’. In order to do so, double click on SHDR_rt
and the Point Properties box will appear. In the Constraints area, input a value of 11 and
Tab for constraint 1. Click Apply and Close. Notice all the SUB layer SHDR points also

change. Repeat for SHDR_It but enter -11.

To merge pavement components. Right click very close to the center of the top pavement
component and select Merge Components. The orange line down is deleted, meaning the
two (2) pavement components have been merged into one (1) component. Continue this
process with the pink and purple shapes. Figure 6-17 shows the dialog box for creating a

Bt Create Template = |8 ®
File Edit Add Tools
Template Library. Current Template Display o]
= 2Ln_&%shdr +| Neme:  CT_RDWY ® Companents Consiraints ‘ ‘
¢ 2Ln_Bushdr_BCLC ) Help,
- - Description: Fl
. o e pore pt Display Poirt Names
= 2Ln_B¥shdr CC Display All Components
s 2Ln_Bishdr_CPC
=t 2Ln_Blshdr GC
»=¢ 2Ln_Bishdr GSC
= 3Ln_d%shdr
¢ 3Ln_Bushdr_BCLC
= 3Ln_B%shdr_BCPC
= 3Ln_B%shdr CC ~
¢ 3Ln_Bishdr_CPC CL b EOR_rt
= 3ln Bishdr GC SHDR-b— . ———__ SHDR. & *\
3=¢ 3Ln_B%shdr GSC U2 T - .
= BCLC L m ~—lor D
= BCPC 7= CL_sb
e SHOR-str SHDR_sh 1t
= CPC ] =0 -9
=t GC - EOR_sb_rt
s GSC BEERsh !t
»=¢ PCEC_Double E
= PCEC_Single
¢ Sidewalk_No_Buffer
= Sidewalk_W//Buffer
(1 HWY Pavement
(1 HWY Typical Sections
(X1 HWY_Widening
= Project Library
(2 End Condiions
(1 Misc Components ) SHDR-sg1t SHDR sg 1t
23 Typical Sections FOR sg rt
B cT_RDWY1 - BEER: 59t -
Kl . » - B
Lbrary  Active Templsts | e Dynamic Settings =]
Eicucw % 2900  sep gigg Test
N\, Y. |os00  step: gim
/P/__——— —_—
(s N Poirtt Mame: .
Poirt Styls |Aaa_CENTERU ~
7] Apply Affices
[hs= -
[ st Dynamic Onain |
- REFLECT

Figure 6-17 Inroads Dialog Box Merging Components
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or right designation as shown Figure 6-18. Leave the Curbing components as is.

K. Double click on each pavement component and edit the name. Eliminate any previous left

= Component Properties | |

MName: Superpave_Top_It \ ﬂ Apply

-

2 Component Properties

Name: Supempave_Top 23 ﬂ Apply
("] Use Name Ovenide: Supempave Top

Close
Description: < Previ
revious
Style: |P_COMP_SUPERP, v|  [¥IClose Shape -
ext =
Parent Component: I ,J ﬂ

Display Fules: Help

[] Bxclude From Triangulation

Figure 6-18 InRoads Component Properties Dialog Box Renaming Components

templates to the correct Point name:

L. Click on the HWY End Conditions folder and using the processes below, drag the following

e With reflect off, slide the end condition Cut_for_Curb on to the point SNOW _c_lIt.

e With reflect off, slide the end condition Fill on to the point SNOW_f_It.

e With reflect on, slide the end condition Cut_for_Ditch on to the point SNOW_rt.

e With reflect on, slide the end condition Fill on to the point SNOW _rt.

e Fitview.

M. Click the Test button. A warning box will appear, click OK. In the Test End Conditions box

click on Check Priorities, Snow_rt should be highlighted blue, click on Edit, and change
Ditch_rt to a value of 5. Click OK and close the End Condition Priorities box and then the

Test End Conditions box.

. Using the tools above create a new template in your Project Library Typical Sections folder

called CT_RDWY2.
e The left side of the road will be one lane using BCPC

e The right will be two lanes with no curbing.
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0.

e Use the detail in Figure 6-19 as a guide. Notice the two (2) foot shoulder and
two percent (2%) cross slope.

Figure 6-19 Typical Section for CT_Rdwy2

In this next step users will create a local roadway, and change pavement thicknesses and
component material. Go to the HWY Typical Sections folder and right click on
2In_Roadway_BCPC. Click Copy and Paste it to your Project Library Typical Sections
Folder. Change the name to Local_Rdwy.

Leaving the Create Template dialog box opened. On the InRoads Main Menu click Tools >
Style Manager. Then data point on P_COMP_SUPERPAVE1.5 and click the Copy button.
Give the new style the name P_COMP_PROCESSED_AGG and type in a description. Click
Apply and then Close. This new style item can be assigned a pay item to be used in
Quantity Manager. Close the Style Manager.
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Q. Go back to the Create Template and select the Local_Rdwy template. Click on the point
SHDR_b_rt and change the constraint 2 value to -.300. (Seen Figure 6-20 below).

R. Continue entering the same value for all the points on this layer (CL_b, EOR_b_rt,
BOC_b_rt, EOR_b_It, BOC_b_It and SHDR_b_lt).

B Point Properties |i|
Mame: SHOR _b_tt - ﬂ
[ Use Feature Name Overide: |SHOR b 1t |

_D_| Close
Surface Feature Style: P SUE SHDR v]
= = -_r: Previous
Altemate Suface: -
Me >
Help
Member of -
ProcessedAgg_Sub
Superpave_Top
Constraints
Constraint 1 Constraint 2
Type: ’ Harizanital - ] "u"ertical 7 ]
Parent 1. |SHDR s ~| #| [sHDRx - #
Value: 0.000 E] 40,300 E]
Label: - -
["] Style Constraint:
(@ Horizontal Vertical Both 0.000

Figure 6-20 InRoads Point Properties Dialog Box

S. Click on point SHDR_sg_rt and change Constraint 2 value to -.833. Continue entering the
same value for all the points on this layer (CL_sg, EOR_sg_rt, BOC_sg_rt, EOR_sg_|It,
BOC_sg_It and SHDR_sg_lIt).

T. Double click on the pink Superpave_Sub component and change the style to
P_COMP_PROCESSED_AGG. In the name field input ProcessedAgg_Sub, Click Apply and
then Close

U. Save the template library and click Close.
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6.3.2 Facilities Process

Before starting this portion of the lab FA_typicals.tml will need to be opened if it is not already.

This lab will show users how to combine the standard CTDOT delivered components to create a
typical design cross section template. The pavement components, and end condition components
can be copied and edited as needed.

A. Open the Template Library: Modeler > Create Template, open the FA_typicals .itl file.
B. Double click the template library in the left window listing to expand the library folders.
Figure 6-21 shows the list of folders in the Template Library.

Template Librany:
9 “\sh3dgs18\CTDOT projects\999
"= Point Mame List
(7] Bentley Misc
(7] Bentley Templates
[] FAC End Conditions
|] FAC Pavement
|71 FAC Typical Sections
(7] FAC_Misc Components
=5 Project Library
[ End Conditions
[C]] Misc Components
(7] Typical Sections

Figure 6-21 Location of Facilities Template Library "Project Library" Folder

C. Open the Project Library folder and in the Typical Sections folder create a new template.
Right click on the Typical Sections folder and select New > Template. The new template
will be highlighted in blue, type in Class_Taxiwayl to rename the new template.

D. On the Create template main menu click on Tools > Options. Apply Affixes should be off
because there are end conditions and components for the left and the right. Click OK to
close the Template Options box.

E. Onthe Create Template main menu click on Tools > Dynamic Settings. For X: Step: input
0.1 and for Y: Step: input 0.1.

F. Double click (to set active) on the Class_Taxiwayl template, if it is not highlighted with a
red box. The active template is the one displayed in the editor window, the red outline on
the template bullet icon indicates the active template in the list window.

G. Inthe FAC Pavement folder, data point once on the 2Ln_20’@1.0% template and drag it
into the new template. When the cursor is over the editor window, the pavement
component will appear. Drag the insertion point to the pink box at 0,0 and release the
mouse button.
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CTDOT-
VOLUME

H. From the FAC End Conditions drag Cut_for_Ditch_LT into the same new template and

INROADS V8I-GUIDE
Il - SECTION 6

connect it to the left edge of the template.

I.  Then drag Cut_for_Ditch_RT_4:1max into the same new template and connect it to the

right edge of the template. Fit View.

J.  Next, double click over the point EOR_d_It in the template. Change the value for the
Constraint 1 from -20.00 to -30.00; this will change the width of the template. Click the

Apply button.

K. Next change the cross slope from 1% to 2%. Click the Apply button and then click Close.
Figure 6-22 shows the Point Properties dialog box with the new values for Constraint 1 and

Constraint 2.

B Point Properties X

o oRex - ¢ (o ]
|| Use Feature Name Ovemde: EOR d & [T]

D

Surface Feature Style: E’_COM'P_SUPERR '.] \W'
. 2~
Next >
[ heo ]
Member of
| Supemave_Top
(Codas
1 Constraint 2
Type | Horizontal M |Siope z)

ko 30.000 (=] 200% E/
Label: - v
Style Constraint

Figure 6-22 InRoads Point Properties Dialog Box
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6.3.3 Test Template End Conditions

A. Inthe lower right hand corner of the ‘Create Template’ box click the Test button.
B. Select the <Active>-Surface, then select the Draw command.
C. Pan the orange line up and down this will show how the template end conditions work.
D. If creating templates, users might have to set their priorities.
E. Click on the Check priorities box within the test template interface window shown in
Figure 6-23.
Coss
Chack Priomties
L U L]
Help
Avalable Targsts
cActive>-Suface
Use Suface Sope
0.00%
| Drarw Reaat
Display Rutes
Mame Wahse
+=S o104« D

Figure 6-23 InRoads Test end Conditions Dialog Box

F. If a message box appears stating that there are no conflicts, then proceed by either clicking
Yes and continue to review or click No to change priorities. Below, Figure 6-24 shows this
message box.

Bentley InRoads Suite V8i (SELECTseries 2)

. y Mo End Condition Priority conflicts found. Do you want to edit End
' Condition Priorities anyway?

Yes | | Mo

Figure 6-24 InRoads Edit End Condition Priorities Notification
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G. If thereis a conflict with the priorities or the order of the priorities need to be changed, it
can be modified in the Fix Priorities dialog box Figure 6-25. For this lab, the priority of the

end conditions does not need to be changed. Therefore, save the data. For Facilities close
FA.itl and open the HWY.itl file.

Bes Fix Pricrities | o= |
Priorty ~ End Condition Component
Cut1
& Help
7 Cut2

Figure 6-25 InRoads Fix Priorities Component
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Section 7 Roadway Designer

After the templates are assembled, they are applied using the Roadway Designer. This process
requires that the user defines corridors with the required geometry such as horizontal, vertical
and transverse (templates). Then it uses a variety of controls to create 3-dimensional (3-D)
models of the roadway design. The intent of the Roadway Designer is to minimize the amount of
edits made directly to the proposed DTM.

This section of the manual will provide a standard workflow that should be used as a guide for
Roadway Designer commands and processes. InRoads Help provides in-depth explanations on all
features of the Roadway Designer. A proposed surface model will be created using basic tools
that are available in the modeler. The modeler has many advanced capabilities for controlling
surface models; see InRoads Help documentation for more information.

Section 3 of this manual discussed how to create, save and load Roadway Designer .ird files.

Bt Roadway Designer - \ish3dgs18\CTDOT _projects\999_Student10_2007\Highways\_Eng_Data\InRoads\Road... | = =] 2

File Corridor  Superelevation  Tools  Overlay Tools

H |I>*zi~<w t|-q| H§|{:—:| ’\\f|%|@ ﬂ | Close | | Help |

g

= oH-lE s I - Y ' ' b

Coridor:  Mainine ¥ | Staton:  [ig][ <] 11+00 BIEEIN Process Al |
Ative Surface: | esting v | g Interval: 10.000 | Process Visible Range |
Template: CT_RDWY1 Display Mode: @ Momal
Superelevation
Overday

Figure 7-1 InRoads Roadway Designer Dialog Box
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Below is a list of items that describes the work area in Roadway Designer.

e Menu Items located at the top left corner of the dialog window: File, Corridor,
Superelevation, Tools and Overlay Tools.

e Buttons located directly below the menu items can be used as shortcuts to access
menu items: Manage Corridors, Template Drops, Point Controls, End Conditions
Exceptions, Display Reference, Secondary Alignments, Key Stations, Create Surfaces,
Options and Open Template Library.

012 2|5 i Sl o

e Plan View Window located in the upper left corner is used to display and locate

horizontal alignment and plan information while using the modeler.

e Profile View Window shown in the lower left corner is used to display vertical
alignment and profile information while using the modeler.

e Cross Section View Window is located on the right side of the modeler, and is used to
show the template component and end conditions along the corridor. The active
surface is also shown, as well as all other targets associated with the templates that are
referenced by the modeler.

CROSS SECTION

-

=t ot

o b
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e The bottom portion of the Roadway Designer can be used to select the Corridor and
the Active Surface, displays the Station and Template used that is shown in the Cross
Section view.

e Display Mode: Normal, Superelevation or Overlay on displays the windows for those

modes.
Comidor: Mainkne »| Station:  [ic][ <] 11400 (2] =] ﬂ Frocess Al
Active Surface: .Eﬂ'ﬂm _: o Itenal 10,000 Process Wabile Range
Template CT_RDWY1 Display Mode: @ Nomal
SLperele'\rmmn
COrverday

7.1 Lab 9 - Using the Roadway Designer

Before starting this lab the following files will need to be opened if they are not already. If a file
does not exist or is not complete open the alternate sister file.

1. Geometry_Project.alg or Completed_ Vertical.alg.

2. HW_typicals.tml or Completed_ HW_typicals.tml

3. SV_Suface.dtm
These three files are considered a minimum in order to use the Roadway Designer

This next Lab will demonstrate to users the functions available in the Roadway Designer including
Corridor Manager, Template Drops and Transitions.

7.1.1 Corridor Manager

Each new roadway or surface involves naming and creating a corridor based on an alignment or
feature. A single Roadway Designer file (ird) may contain several corridor definitions. Typically,
corridors are used to define roadways, but they can also define channels or ditches or any other
surface that is based on a linear control.

A. From the InRoads main menu select Modeler > Roadway Designer. At this point the
Roadway Designer dialog with three empty view windows should appear. This dialog and
all the windows are resizable using a mouse cursor.

B. Select the Corridor > Corridor Management command.

C. Inthe Manage Corridor dialog box, type the name of the corridor, e.g. Mainline. Note:

The corridor name will also be the name of the DTM created by this corridor. ADTMis a
surface, each corridor name is a DTM = a design surface.
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D. Setthe Type to Alignment.

E. Select Roadway_1 for the Horizontal Alignment
F. Select Roadway_1 for the Vertical Alignment.
G. Pl Rounding for roadways will typically be 0.00

H. The station range can be toggled off to allow the corridor to apply to the entire alignment
from POB to POE of the vertical geometry.

I. Use the ADD button to add (create) this corridor. Then click Close.

7.1.2 Template Drops

When templates from the template library are applied to the assigned horizontal and vertical
geometry of a corridor, this is referred to as a template drop. Templates are copied not
referenced from the template library to the roadway modeler and are assigned station ranges. It
is possible to drop different templates at defined station ranges to achieve changes in the
roadway design. For example, one section of roadway may be two-lanes that transition into a
bridge then back to a two-lane typical.

B Template Drops E =

Comidor: [ Mainline - | Add
Station: 11400 +| [a ]
nterval: 10,000 +|
Library Templates:
| L] HWY_Widening A
‘=3 Project Library
£ End Condiions
2 Misc Components
= Typical Sections
5= CT_RDWY1 -
== CT_RDWY2
»= Local_Rdwy

F] m }

Cumrert Template Drops
Station Interval Template Enable Transition Revised In  Library

11+00 10.000 CT_RDWY1 N/A ITL X399 _Student 1(
12+00 10.000 CT_RDWT1 ITL XN599_Student 10
14+00 10,000 CT_RDWY2 X ITL XMNI599_Student 10
16+00 10.000 CT_RDWY2 ITL X899 _Student 1(
18-00 10,000 CT_RDWY ITL XN399_Student 10

4 m b

c——

Figure 7-2 InRoads Template Drops Dialog Box
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When templates are selected and used in the Roadway Designer, they are copied to the Roadway
Designer .ird file. These templates are not automatically synchronized with the library from which
they originated. However, if the library that the template originated from is loaded, then the
templates can be synchronized using the Synchronize with Library button on the bottom of the
template drop dialog.

If a template drop is red, this is an indication that the templates are out of sync with the template
library. Note: Itis not necessary to have synchronized templates, but it is good practice to keep
the template library up-to-date with all template drops synchronized whenever possible.

A. From the Roadway Designer, select Corridor > Template Drops. From the Template Drops
dialog, select the Corridor, e.g. Mainline.

B. The Station is the first station that this template will be applied. Key in STA 11+00 as the
beginning of the vertical alighnment.

C. AnInterval is the spacing that templates will be dropped. Set this at a value appropriate
for a project. For this example use 10. Meaning that every 10 feet the roadway designer
will drop the template to cut a cross section.

D. In the Library Templates window, expand the library folders and select the design
template, e.g. CT_RDWY1. Click the Add button. Error! Reference source not found.
displays the Template Drops window from which to apply and adjust templates.

E. Add the next Template Drop. For the station, enter 12+00 and select CT_RDWY1 again.
Click the Add button to add to the list of template drops.

F. Add the next Template Drop. For the station, enter 14+00 and select CT_RDWY?2. Click the
Add button to add to the list of template drops.

G. Add the next Template Drop. For the station, enter 16+00 and select CT_RDWY2. Click the
Add button to add to the list of template drops

H. Add the next Template Drop. For the station, enter 18+00 and select CT_RDWY1. Click the
Add button to add to the list of template drops.

I. Click on the Close button. On the Roadway Designer dialog box select Process All, then
File > Save to save the roadway designer file to the disk.
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7.1.3 Template Transitions

When templates contain points that do not match up, such as templates with additional points or
points of a different name, a transition must be defined. Notice in the example from the last
section, Section 7.1.2, that two (2) yellow highlights were displayed in the plan view of the
Roadway Designer Dialog. These highlights are an indication that a transition condition exists.

A. In the plan view of the Roadway Designer Right Click over the yellow highlight and select
the Edit command. This will initiate the Edit Transition dialog box. This dialog box shows a
window with an outline of the two templates that are transitioning. In the example shown
in Figure 7-3, CT_RDWY?2 travelway points do not exist in CT_RDWY1 travelway. Right click
over points in this dialog to move the view angle. This action may be required to view all
the points that do not match up. The bolded (+) indicates orphaned points (unmatched
points).

B. Use the mouse to drawn lines that connect the travelway points (bold red points) on
CT_RDWY?2 to the Shoulder points on CT_RDWY1. Click near the top bold red point, then
click near the CT_RDWY1-SHDR_rt point.

C. Continue this process with the sub-layer bold red points until no bold points are left.
Connect each bold point with its corresponding layers shoulder point.

Figure 7-3 InRoads Edit Transition dialog box
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D. Next click the OK button, the Edit Transition Midpoint dialog will appear. Double click on
the SHDR_rt point and change the horizontal constraint to None. Select the OK button on
the Transition Point Properties dialog box and OK on the Edit Transition Midpoint dialog
box as shown in Figure 7-4. The yellow highlight should turn blue indicating that edits have
been made.

B Edit Transition Midpoint - 12+00 to 14+00 B

Lok |

Cancel |

| Help |

Constrairts

Constrairt 1 Constrairt 2

Type: | Slope - | | Naone - |
Parert 1: [ TRWY1 1t -]+ [ -] #|
Value:  -2.00% 0.000000

+t=AAd-10u Label:

Style Constraint: -
Transtion
Start i @ Horizontal Verical Both

Range:

Display Poirt Mames

Figure 7-4 InRoads Edit Transition Midpoint Dialog Box

E. Double click on the blue highlight. This will bring up the Edit Transition dialog box. Click
OK and the Edit Transition Midpoint dialog box will appear.

F. Double click on the right EOR_rt point and change the slope and horizontal constraint to
None. Click OK on the Edit Transition Midpoint dialog box.

G. Repeat steps A, B and C for the next transition but skip D and E. Do not edit the Transition
Point Property. Click OK on the Edit Transition Midpoint dialog box.
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H. Right click over the blue highlight and toggle off the check mark by Enable. This will stop
the transition from happening over the entire length of the template drops but will
transition from the last interval template drop.

Note: The process of editing transitions may need to be repeated if there is a change to the
template or the templates need to be synchronized. It is recommended that users hold off on the
edit transition process until the templates are finished or when they require a revision.

7.2 Roadway Designer Surface Creation

The Roadway Designer’s (Modeler) final output is in the form of a surface digital terrain model
(DTM). The combination of horizontal, vertical and transverse geometry with Roadway Designer
tools create the surface from defined corridors. If there are several corridors in the modeler, they
can be combined to create one surface or a new surface for each corridor. For the purpose of this
manual, a new surface for each corridor will be created.

When using the Create Surface tools, select the appropriate corridor from a list. If necessary,
users can toggle on the Create Alternate Surfaces option. There are many advanced tools
available for creating surfaces; however, in this section the fundamental tools will be discussed
and used.

The design process should be relatively complete before a surface is created. Also, if the modeler
is used to its fullest potential create a new DTM, significantly less direct edits will be required.
Many standard features and design surface tools are available.

7.3 Lab 10 - Creating a Proposed Surface

Before starting this lab the following files will need to be opened if they are not already. If file
does not exist or is not complete open the alternate sister file.

1. Geometry_Project.alg or Completed_ Vertical.alg.
2. HW_Roadway_Design.ird or Completed _ Roadway_Designer.ird

3. SV_Suface.dtm
These three files are considered a minimum in order to create a design surface.

7.3.1 Creating a Surface from the Roadway Modeler

In this exercise, a proposed surface model will be created. The name of the surface model will be,
by default, the same as the name of the corridor. The alternate surface option will be used to
create a model for the bottom of the pavement. Finally, the properties of the surfaces will be
modified, saved to a file, and added to the project .rwk file.
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A. In the Roadway Designer, set the Active Surface accordingly. In this example, set the
active surface to the original ground, i.e. existing.

B. From the Roadway Designer, select Corridor > Create Surface.

C. The Default Preference should be already set to Highway. If not select Highway from the
drop down box.

D. Inthe Create Surface dialog box, in the window of Create Surface(s) from: select the one
corridor for which the surface is to be created. For this example, select the mainline. If
there are several corridors defined, they will all be selected automatically.

Note: This dialog will run all corridors if not indicated by the user! Therefore, select only the
corridors that are required. As shown in Figure 7-5.

E. Click the Apply button. Close the dialog box when the process is completed. Click Save
and then Close the Roadway Designer.

F. Inthe MicroStation view pan the proposed roadway features that were created. Notice
the Transitions at stations 14+00, 16+00 and 18+00.

M Create Surface |i|
Default Preference: [Highway v]
Create Suface(s) from:

Help
Mane

General Options
Mew Surface for Each Comidor [ | Create Alttemate Sufaces

Empty Design Surface [ Process Visible Range Orly
[ Include Mull Pairts [7] Remave Loops
Triangulate
Features

@ Append Replace Fename Modify
[7] Add Transverse Features

Style: APOINT
Add Exterior Boundary

Style: P_SURF_BNDRY ~|
Densify using Chord Height Tolerance Digplay in Flan View
Horizortal Curves Features
Vertical Curves || Componerts

Figure 7-5 InRoads Create Surface Dialog Box
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7.3.2

Surface Properties

The surfaces created from the roadway designer have default properties and should be modified

to display correctly in plan and cross sections.

A. Inthe InRoads dialog box, select the Surfaces tab in the workspace bar window.
B. Right click over the proposed surface (Mainline) and select Properties. This command is
also available by selecting Surface from the main menu and then Surface Properties.
C. On the Main Tab, change the Preference field from Default to Highway. This will control
the level that triangles will display on in plan view in MicroStation.
D. Click on the Advanced Tab, change Cross Sections Symbology to P_SURF_DESIGN. Check
on the Use Features Only box.
E. Also on the Advanced Tab, change Profiles Symbology to P_SURF_DESIGN. Figure 7-6
shows the Surface Properties box.
F. Click Apply and Close.
= Surface Properties = 2 |
Surface: [I'H'Iainline -
Cross Sections Hel
Symbology: [F‘_SUF-[F_DESIGN 1.] . Use Features Only _
Profiles
Symbology: [F'_SLIHF_DESIGN ,] . [ Lock Symbologies
(Offset  Distance Symbology Color  Offset Distance Symbology Color
1 0000  [Defauk - ¥ 000  [Defaut -]
2 0000  |Defaut - ' 0000 [Defaut -]
3 0000  |Defaut - " 0000 [Defaut -]
4 0000  |Defaut - 2 0000 [Defaut -]
5 0000  [Defaut -/ ¥ 0000 [Defaut -]
6 0000  [Defaut -/ % 0000 [Defaut -]
7 0000  |Defaut -/ % 0000 [Defaut -]
& 0000  [Defaut -/ % 0000 [Defaut -]
[ ey || Cos= |

Figure 7-6 InRoads Surface Properties Dialog Box
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7.3.3 Saving the Design Surface

It is important to note, the surface that was previously created in 7.3.1 is saved in virtual memory
only. That means this file does not exist on any physical memory at this point.

For this next exercise, the proposed surface will be saved to physical memory, and then added to
the project .rwk file. Project .rwk file usage was explained in Section 3.

A. From the InRoads workspace bar window select the Surfaces Tab.

B. Right click over the proposed surface Mainline and select Save As. The surface that is
being saved will be shown as the Active surface at the bottom of the Save As dialog box.
At this point, from the pull down, select any of the loaded files to save. Use the pull down
and select the Mainline surface. Notice that the file name is automatically filled in as
Mainline.dtm.

C. Select SAVE and then Cancel.

Note: If you do nOt create a file name for your proposed surfaces the data will be deleted every
time you exit InRoads and the surfaces will have to be re-created in the roadway designer.
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7.3.4 Project File Update

The project file will need to be updated with the newly created DTM. The RWK project files, not
only saves time when loading the project, but it also allows others on the design team to load the
files included in the design. As mentioned earlier in this manual, efficient InRoads design practices
involves continual file management. Therefore keep the project file up-to-date. There are several
types of files associated with the InRoads design, and the project file will help track design data.

A. Select File > Save As on the InRoads Main Menu.

B. Inthe Save As dialog box, set the save as type: to Projects (*.rwk). Select the
Project_file.rwk file to be saved.

C. Atthe bottom of the Save As dialog box, select the Options... button.

Select the Surface tab, click on Add, Update, and the file name Mainline as shown in .

E. Click OK, Save, Yes. Replace the existing project file with this new and revised one. Select

©

Cancel on the Save As dialog when done. See Figure 7-7

Bs Save As | 2 |
Savein: || InFoads ~- @23 e
i MNarne . Date modified Type
et | Project_File.rnwk 1/23/2014 11:32 AM  RWK File
Recent Places
e

M=t Project Options | = |
| Survey | Template Library Roadway Design
Surfaces | Geometry Project XIN Preferences | Drainage
Help
Add  Update Sudace MName File Mame
1 [] Defaut ;
] [ edsting \\sh3dgs 18\CTDOT _projects''999_Student 10_; Save
<] [ Mainline \\sh3dgs 19°CTDOT _projects\999_Student10_
Help
File Name: Options...
[ ok || cance |

Figure 7-7 InRoads Save As & Project Options Dialog Box
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Section 8 Superelevation

This chapter will describe the process of establishing Superelevation data stored in the InRoads
Roadway Designer (IRD) file. The superelevation wizard in Roadway Designer sets up the
superelevation. Several methods are available from the wizard; however, CTDOT uses the table
method and selects one of the corresponding AASHTO tables. The superelevation tables are
found in W:\Workspace\InRoads_V8i_RSC\Superelevation_Rate_Tables . Figure 8-1 shows the
superelevation tables available in the workspace.

= E@3] ® |
@Qvl J % Workspace » InRoads_VEi_RSC » Superelevation_Rate_Tables - | ‘Tl | Search Superelevation Rate Tables §al |
Organize * Burn Mew folder = o« [ I@I
'ﬂ-'I 0SDisk (C:) 0 MName . Date modified Type Size

—a Data (D) ~ _ . )
| Super 04 15.5up 12/6/2010 217 PM SUP File 3KB
= DGS Curveys (DOT-SDCENGOTY) (F) [ Super_04_20.sup 12/6/2010 217PM  SUP File 3KB
: f;;ii:::magic " [ Super 04 25sup  12/6/2010217PM  SUP File 3KB
e pe—————————— [ super0430sup  12/6/2010217PM  SUP File 3KB
[ Super0435sup  12/6/20102:17PM  SUP File 3KB
= GROUPS (\SDCDBSED) (3) [ Super04 40.sup  12/6/2010217PM  SUP File 3KB
: ::LT:;;S:\SDCDEW) » [ Super_04_45.sup 12/6/2010 218 PM  SUP File 2KB
S —— = [ Super0450sup  12/6/2010218PM  SUP File 2KB
|| Super04 S5sup  12/6/20102:18PM  SUP File 2KB
+ Workspace [ Super_04_60.sup 12/6/2010 218 PM  SUP File 2KB
feds [ Super0615sup  12/6/2010218PM  SUP File 3KB
e [ Super 06 20sup  12/6/2010 218 PM  SUP File 3KB
¥ InRoads_VBI_RSC [ Super_06_25.sup 12/6/2010 218 PM  SUP File 3KB
LIRS [ Super_06_20.sup 12/6/2010 218 PM  SUP File 3KB
| zi‘pEE':::Z::;”tRate Tanies [ Super_06_35.sup 12/6/2010 218 PM  SUP File 3KB
_ At 2| [ Super06.40sup  12/6/2010218PM  SUP File 3KB
$ VB_Environment [ Super_06_45.sup 12/6/2010 218 PM  SUP File 3KB
| KDrive_TrainingProject [ Super_06_50.sup 12/6/2010 218 PM  SUP File 2KB
i z::’;; rec [ Super_06_55.sup 12/6/2010 218 PM  SUP File 2KB
- [ Super 06 60.sup  12/6/2010 218 PM  SUP File 2kB
v User_Workspaces [ Super_06_65.sup 12/6/2010 218 PM  SUP File 2KB
= DGS CTDOT Projects (SH3DGS18) (X) [ Super_06_70.sup 12/6/2010 217PM  SUP File 2KB
e Network [ Super 06 75sup  12/6/2010217PM  SUP File 2KB
|| [)super0680sup  12/6/2010217PM  SUP File 2kB

24 items

Figure 8-1 InRoads Superelevation Tables

Superelevation is stored in Roadway Designer as superelevation point controls. The point names
in the templates that are used as superelevation control points should be consistent. The
centerline of the road will be considered the Crown Point, and the left and right shoulder (SHDR)
will be the left and right Range Points. Additionally, the left and right edge-of-road (EOR) points
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will be used for the rollover locks. These points should be checked and edited to ensure they have
consistent names.

Once template drops have been defined, it is possible to define the superelevation.
Superelevation will use horizontal control lines to control range points and rollover points.
Changes to the design, such as template point names or geometry stationing, will alter the
superelevation. These types of revisions will require reworking or redefining the superelevation.

From the display superelevation option of the roadway modeler, different aspects of the
superelevation can be viewed. Each window has a purpose, and Table 10-1 describes the windows
and their use. The yellow line indicator in each window shows the current cross section template
drop location.

Super Display View Description and usage of view windows
Plan view with color coded banking Blue = 8%, Orange = 6%, White =
TOP LEFT . .
0% and a gradient range in-between these colors
BOTTOM LEET Cross §ect|on view of corridor backbone with color that match the
plan view
TOP RIGHT Color coded Profile view of the corridor
Banking Diagram Control line view (Superelevation Diagram); from
BOTTOM RIGHT thlsj view edits to the'bankmg can be made. _ Edits a.re'done using a
variety of tools we will use several of these in modifying the
example design

Table 8-1 Roadway Designer Superelevation Display View

8.1 Lab 11 - Using Superelevation Tools

Before starting this lab the following files will need to be opened if they are not already. If a file
does not exist or is not complete open the alternate sister file.

1. Geometry_Project.alg or Completed_ Vertical.alg.

2. Roadway_Designer.ird or Completed_ Roadway_Designer.ird

3. SV_Suface.dtm
These three files are considered a minimum in order to use Create a Superelevation.

8.1.1 Table Wizard
A. Create a new roadway, select Corridor > Corridors Management. The Manage Corridors
box will open. In the Name field type in Superelevation. Set the following; Type:
Alignment, Horizontal Alignment: Roadway_1, Vertical Alignment: Roadway_1. Click Add
and Close.
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B. Add Templates, select Corridor > Template Drops. Superelevation should automatically
selected as the Corridor, since it is the active corridor. Change interval to 10. Click on the
following typical Project Library > Typical Sections > CT_RDWY1. Select Add and Close

C. On the bottom right of the roadway designer pick the Display Mode: Superelevation.
From the roadway modeler, select Superelevation > Create Superelevation Wizard >
Table...

D. Click the pick button (...) next to the Table field and browse to
W:\Workspace\InRoads_V8i_RSC\Superelevation_Rate_Tables\Super_06_40.sup

E. Use the mouse cursor with the shift key depressed to select all curves from the curve set
list.

F. Click on the Load Values From Table button. This will update the curve set list to show
that the table being used is the Super_06_40.sup. The Curve Set list should indicate that
the correct superelevation tables are being used for each curve the design requires.

G. Click the Next button on the bottom of the Table Wizard. This will bring up the
Superelevation Section Definitions dialog.

H. Use the Add... button to start the Sections: definition. The section name by default will be
Section 1.

I.  For the Crown Point, select CL point. To do so, use either the pull down list or the target
button to select the point on the screen from the designer cross section view window.

J. Set the Left Range Point to SHDR_It. Set the Right Range Point to SHDR_rt. For the rest of
the settings, the pivot direction is OK at From Crown Point, and this is a 2 lane design. Click
OK.

From the Superelevation Section Definitions dialog, review the definitions setting. The start-stop
stations are indicated as well as the runoff lengths and more.

K. Click the Next button. The Superelevation Controls dialog box allows users to review the
vertical control line data, along with their names, and any points and slopes involved the
process. The Station rounding has been set at 1 foot by default but can be changed if
required.

L. Click the Finish button. If there are Overlaps, the Fix Overlap dialog box will appear. For
more information on this dialog box, refer to InRoads Help. For this exercise, the overlap
edits will be corrected later in the dynamic super display window. Close this dialog box.

M. On the bottom right of the roadway designer change the Display Mode back to Normal.
Click Process All. Close the Results dialog box. Browse through the corridor and see how
the roadway behaves. Notice the odd sections in the transitions especially towards the
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end of the project. This appears because the wizard automatically chose the point
SHDR_rt to use TRWY1_rt instead of CL for the reference point.
N. Set Display Mode back to Superelevation.

8.1.2 Edit Superelevation

In the example design, the Runoff overlaps in the superelevation control lines. This is a typical
situation and the overlaps can be edited easily from the Banking Diagram Control line view.
Additionally, the example design has overlapping full super start and stop stations for curve 1. In
this next exercise, these errors will be edited and corrected while graphically viewing the changes
in the roadway designer.

The same short-cut menu that had the Display List command has an Edit Curve Set Stations
command. This will bring up a dialog that will list controls for the superelevation. From this dialog
box, the Full Super start and stop stations will be edited.

Change a Station

A. Right click on bottom right superelevation view and select Edit Curve Set Stations. Make
correct Section Name active, Section 1.

B. Change the Station value for the first Full Super in the list from STA 14+20 to STA 14450
and click the Apply button and . Close the Edit Curve Set Stations dialog box. Click the
Process All button. Notice the control line display immediately reflects the update.

8.1.3  Full Super to Full Super Planar Transition

Overlapping curve transitions is common in designs. The process for creating Full Super to Full
Super Planar is straightforward. There is an option to create full super to full super planar

transitions in the Fix Superelevation Overlap dialog box. This approach would work perfectly in
this example; however, the superelevation control points can be directly edited to create this
transition. If curves have extreme overlaps, the Fix Superelevation Overlap dialog will not delete
points that extend into full super sections.

The image in represents super control lines that overlap. The left lane shown as a red line,
returns to a normal crown well into the entrance transition of reverse curves 1 & 2. In the next
exercise, all control points that reside between the last full super of curve 1 and the first full super
of curve 2 will be deleted.
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Figure 8-2 View of Superelevation overlap

A. From the Display Superelevation mode of the Roadway Designer dialog box, zoom into the
overlap area as shown in the image above.

B. Hold the mouse cursor over a blank or black area in this view, and right click Select Delete
Points.

C. To delete multiple points, use the mouse cursor. Click and hold down and drag the mouse
to create a fence around all points in the transition overlap area. When the mouse button
is released, the points inside the window will be deleted. The image in Error! Reference
source not found. represents super control lines with no overlap.

D. Select File and then Save the Roadway Designer file.

Note: There is an Undo available [Ctrl + z] or use the undo button on the bottom of the super
control line view window.

Figure 8-3 View of Superelevation with no overlap
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8.1.4

Generate a Superelevation Report

A. Select Superelevation from the Roadway Designer main menu. Data point on

Superelevation Report. In the dialog box, select the All button and click Apply.

B. A report will appear. Review the output data in SuperelvationData.xsl and

SuperelveationStaions.xsl. The report browser shown in Figure 8-4 shows the

Superelevation Station Report.

& AEE)
|E:\Bent|ey_‘-p"8iktivil'~><ML [ratah Y
RoadwayDesian Superelevation Station Report
Schemas
Sightyisibility Report Created: 9/28/2009
Stakeout Time: 1:12pm
StationOffzet

Supereleyvation

@ Superelevationd s Ol mport,

@ SuperelevationD ata,=sl
@ SuperelevationStations. ksl
Surfaces

Corridor:  Superelevation
File Wsh3dgs18\CTDOT _projects\999_Student01_2007
Name: ‘Highways\_Eng_DatalinRoads\Completed_SuperRoadway.ird

Input Grid Note: Allunitz in thiz report are in feet unlezs specified

Survey Factor: H00000 otherwise.
Tabling
TemplateLibrary Station
Turnauts 11+00 Name: EOR It SHDR It SHDR.rt EOR_rt
»IN Cross Slope: -6.00%  -1.50%  -1.50%  -4.00%
_Themes Delta G: 0.000 0.000 0.000 0.000
<= farmat. xsl . Mode: Constant Constant Constant Constant 3
Figure 8-4 InRoads Report Browser Superelevation Report
8.1.5 Apply Shoulder Rollover Lock

To this point, the transverse slope of the roadway has been altered from the center point (CRWN)

of the road to the Left and Right Lane points using superelevation controls. Shoulder transverse

slopes have remained at slopes as defined in the template. This may result in a sharp change in

slope, especially where a full superelevation of +6%, changes to a shoulder with a transverse slope

of -6%, resulting in an algebraic difference of 12%.

Shoulder Rollover Locks are used to limit the algebraic difference that can occur between

transverse slopes. As a rule, CTDOT limits the rollover algebraic difference to 7% on the high side

of a curve, and 0% on the low side of a curve. In the example project, rollover locks will be defined

and applied to pavement sections between the shoulder and edge of road points.

A. From the roadway designer menu, select Superelevation > Apply Shoulder Rollover Locks...
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B. From the Apply Shoulder Rollover Lock dialog box, select Shoulder Point: EOR_It. Set the
following values:

C. Control Line Name: EOR_It

D. High Side Difference = 7.00%

E. Low Side Difference = 0.00%

F. Both Maximums are OFF and Station Limits OFF

Click Apply.

=

Shoulder Point: EOR_rt

Control line Name: EOR_rt

J. High Side Difference = 7.00%

K. Low Side Difference = 0.00%

L. Maximums are OFF and Station Limits OFF
M. Click Apply and Close.

N. Using the Superelevation Display mode of the Roadway Modeler, view cross sections along
the corridor to verify that the transverse slope is working according to the intended design.
Figure 8-5 and Figure 8-6 display designs with and without roll over locks in
Normal view.

O. Update the proposed surface with the new data.

P. Open the Surface Properties dialog box and on the advanced tab choose the design
surface. For cross sections click on Use Features Only. Click Apply and Close.

Figure 8-5 No Roll Over Defined Figure 8-6 Using Roll Over Locks
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Section 9 Evaluation

This section will discuss how to evaluate the results of using Roadway Designer. In particular,
users will learn how to evaluate results by generating working cross sections and calculating
earthwork quantities using the end-area volume method. Users will also learn how to generate a
report of cross sectional volumes.

Cross sections are an integral part of design plans. Cross sections are used to display and annotate
surfaces and features in a vertical plane. Normal cross sections are cut at a specified interval
perpendicular to the mainline geometry. Custom cross sections can be defined at any skew angle
where needed. When InRoads is used to its full potential, many of the tedious processes involved
in drawing cross sections are automated.

The lab will focus on Average End-Area for volume calculations. End-area volumes can be
computed using the cross sectional data stored in the design file. Multiple cross sections must
first be extracted and written to the design file. The cross sections must contain data from at least
two surfaces. When using the end-area command, select which cross section set to use. The
volumes will be based on the surfaces that were displayed within the cross section set. If the
graphics move, indicating a change in cross section to surface, the volumes must be recalculated.
Use the fill factor parameter to control the factor at which fill volumes are scaled and use the cut
factor parameter to control the factor at which the cut volumes are scaled. These parameters can
be any positive number.

When creating earthwork quantity reports, control the output units of the cut, fill and net volumes
using the software parameters. End-area volume report styles are available.

9.1 Lab 12 - Working Cross Sections and Volumes

Before starting this lab the following files will need to be opened if they are not already. If afile
does not exist or is not complete open the alternate sister file.

1. Geometry_Project.alg or Completed_ Vertical.alg.

2. Superelevation.dtm or Completed_ Superelevation.dtm

3. SV_Surface.dtm
These three files are considered a minimum in order to use create cross sections and volumes.

104



CTDOT- INROADS V8I-GUIDE
VOLUME | - SECTION 9

9.1.1 Creating Working Cross Sections

A. Select Evaluation > Cross Section > Cross Sections. Figure 9-1 shows the Create Cross
Section dialog box.

-

B Cross Sections = 2

File

(@ Refresh Display On Display Off

#

{23 Create Cross Section Set Name: Roadway_1

- g General .

Source Create: Window and Data v]

Include Interval: 50,000 #|
-2 Controls

Left Offset: R

{71 Custom 100.000 ﬂ
(21 Layout Right Offset: 100.000 +|
% éo;zs Vertical Exaggeration: 1 pooo
-{27 Details Show Data Outside Elevation Range

-{Z7 ASCIl or LandXML

[ Annotate Cross Section S
[ Update Cross Section Ohbject Mame
(& End-Area Volumes [ ] Defaut Default BYL
<] superelevation Default BYL
None

P~
[ Apply ereferencesip Close ] [ Help

Figure 9-1 InRoads Create Cross Section Dialog Box

Select Preferences and load the Highway. Close the preferences box.

Click on the existing and proposed surfaces.

o o w

Make sure Interval is set to 50.
E. Click Apply and data point in the MicroStation file where to place the cross sections.

9.1.2 Generating End-Area Volumes

A. Inthe Cross Sections box open the End-Area Volumes folder. Click on Compute Quantities.
Click OFF Output Quantities. See Figure 9-2.
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File

Cross Section Set: tMode: (@) Refresh Display On Display Off

[Flnadway_1_2 '] ﬂ Start:  10+00 Stop: 25+50

[ Create Cross Section k [] Output Guapities

[ Annctate Cross Section Outpt

[ Update Cross Section .

25 End-Area Vol Database:
o Lo _projects\999_Instructor_2007\Highways',_Eng_Data'InRoads\EndArea me [
" e Mode: @ G © popend
b Unsuitable Materials by Feature | o . ——

: B
4 Cross Sections P ——
’ File
‘ Cross Section Set: Mode: (@) Refresh Display On Display COff
[Flnadway_1_2 v] + Start: 10+00 Stop:  25+50
notate ss Section @ Standa
[Z7 Update Cross Section Exdsting Exdsting .
25 End-Area Volumes Superelevation  Design () Comect for Curvature
..... > -

----- Compute Cuantities

----- Unsuitable Materals by Feature (] Station Range

----- Unsuitable Materials by Station Start: (10400 -] #]
----- Classffications Stop: [10.00 ﬂ
----- Compaction/Expansion -
----- Volume Exceptions
----- Added Quartities ) .
----- Forced Balance IEnpenaI Units -

(@ Cubic Yards () Cubic Feet Ignore Areas Smaller Than: g pp

----- As Buit

----- Annotation
{23 Mass Haul Diagram (¥ Create XML Report ) [] Plot Mass Haul Diagram

| Apply | [Preferences..| | Close | [ Hel

Figure 9-2 InRoads End-Area Volumes Dialog 